Restricted = © NAVAER 08-5Q-270 


MODEL DZ.2 


AIRCRAFT RADIO DIRECTION FINDER EQUIPMENT 


FREQUENCY RANGE: 15-70 KC and 100-1750 KC 
24 VOLT DIRECT-CURRENT OPERATION 


INSTRUCTIONS 


This instruction book is furnished for the information of commissioned, war- 
ranted, enlisted and civilian personnel of the Navy whose duties involve 
design, instruction, operation and installation of radio and sound equipment. 
The word “RESTRICTED” as applied to this instruction book, signifies that 
this instruction book is to be read only by the above personnel, and that the 
contents of it should not be made known to persons not connected with the 
Navy. 


IN SOME CASES IT HAS BEEN F OUND: NECESSARY TO MAKE SUB- 
STITUTIONS OF ORIGINAL MATERIALS. HOWEVER, ALL NECES- 
SARY FACTORS HAVE BEEN MAINTAINED, SO. THAT REPLACE- 
MENTS CAN BE MADE, AND WHEREVER SPARE PARTS ARE. IN- 
VOLVED IN THE SUBSTITUTIONS, THE SPARES ARE IDENTICAL TO 
THE PARTS MOUNTED IN THE EQUIPMENT. IF IT IS FOUND THAT 
THE LATTER CANNOT BE MET, SPECIAL INSTRUCTIONS WILL BE 
ISSUED AND SUPPLIED FOR ALL SHIPMENTS SO AFFECTED. 


Manufactured for 
NAVY DEPARTMENT—BUREAU OF SHIPS 
by 
RCA VICTOR DIVISION OF RADIO CORPORATION OF AMERICA 
Camden, New Jersey, U. S. A. 
CONTRACT NxXsa-19698 
CONTRACT DATE: 24 Dec., 1942 


CONTRACT NXsa-23437 
CONTRACT DATE: 13 Feb., 1943 IB-38212/38265 


TABLE OF CONTENTS 


Subject Page 
PEL aE Content nua Baas oaala dpe ee BS Sy a pa ee NS ee PE ee 2 
Chica ete EES te ake SE Ea OI SE OTE EOE OL TS 5 
Repolt of Faluie da netwie rat asta gel tee a einai ern ee aes ees 5 
J Tateedetioii. nk: Siva ye eG Res PORE Reng GENE Ye EERE 6 
H Beiipricnt” 35.46 aca actor Ahead es Wien PE eae TG ae eee REE ETTt 7 
Major Unite acid heaters So hs ches GOR OGig Oe RE eee AT coe eee 7 
Tube. Complement’ cole State dard eta he ee SS eR ERE eee 7 
Additional Equipment Required ......-- 66-00 e reer errs reer ssesnsss 8 
Power Source Requirements .......-.0 2 cect reer r tresses tert se seers 8 
lik’ (Description. 4406 atte eet ec teeida ee eate day Gan tat See ei re eee reer 8 
Directional Characteristics of Loop Antennas ......------+seeereecrecrrcerscte 8 
Receiver, Type CRV- or CEX-46152 «20... cece eee e rere tenn enter cnseees 9 
Dynamotor-Filter, Type CRV- or CEX-21562 ©... ccc ee eee eee et ee eee eneee 12 
Loop Antenna Equipment .......-..0:2 ese secre restr esse srnc reeset esees 13 
Loop Antenna Assembly, Type CRV-69065 ... 0... eee eee eee eee eees 13 
Loop Drive Assembly, Type CRV-69064 0... ec ee ene erent eee enene 13 
Equipment Cables ........- 20 cece cece e eect ener erence rereer cee c acess 14 
Line Filter Oe Tene nt Tenn eer re Shas gu a eho ic isete Mista eee aes 14 
i> “Wistellation: cao. ck ec oes de wed See eS Se Oe hae pier ee RE SA ER RES 14 
Receiver, Type CRV- or CEX-46152 2.2.2.0 cece eee err e eter e eee rerecss 14 
Dynamotor-Filter, Type CRV- or CEX-21562 . 2... ccc ccc cee ence treet eeerene 14 

Loop Drive Assembly, Type CRV-69064, Loop Drive Extension and Loop Antenna As- 
sembly, Type CRV-69065 .....--. see e eee rere reece Sith iio ole Sea paeeee ae ROS 14 
Installation of Cables ......-.0: 02 eee cece eer etee bdeuw Leasecdoat tle ae A Miles Rae ai oie 16 
Canes ANESRUA. sxic.0 6 S39 bck eR EM WSR Ay Fae ee RN eet eee Pee + 16 
Adjustment for Non-Directional Reception ......-.+---ssecrresersrertc essere 16 
Adjustment for Direction Finder Operation. ......------eeseeerrrerettrestsress 17 
Antenna Equalizer Adjustment .........0-- 5 cece terete einer ee tenn ernsrsess 17 
Quadrantal Error Calibration ........0--0+ 0s seer reece reer rrer rete s sees 17 
Line Filter Installation ..... Pe ig png yap ap ssae oss Soe atAhe Rule cae Mcorielsd Dud vRLerans Boe Rae ae Sas 19 
Vv Operslen® 64sec te ae ee Oe Bi ie Hak ea eg Ce Recess eee TS 20 
Non-Directional Reception .........-¢ee eee er ener eereees 20 deh bye eUeucwea ede Pe Ree 20 
Bilateral Reception (Direction Finding) ......------eeceeeree ct rerr eres rsees 20 
Unilateral Reception (Sense) .....--- +s eee e eee re rr ceeeeee igi tle earth a Ge ee hei 20 
AMJ[ (ManivitemanGe ~ 5. sce esesa cs. Cee) Sec be bo Sone ecw Miles oe pos BE ae ap es I ee 21 
Cobiieral soe eo lec Re ESC ES BREE EE ey EER AE SEAS 21 
Routine Inspection ....... 0.0 e eee eee eee eee teeter esata reese eee eee eee 21 
Probable Operating Failures .......-- 00 02 e eee cere rere er terse e trees 22 
Equipment Required .......-...ce eee cere creer tenet tee eee ee eee 22 
Low Sensitivity 2.0.0.0... ccc eee eee newer eer teen neneeee DPA te sae ety ee eet Scan 23 
Voltage and Continuity Tests ....... eee cece reer tremens ersten ee eee 23 
Alignment of I-F Stages (Visual Method) ....------ +s ses ccrerrre rst 26 
Alignment of I-F Stages (Meter Method) ...-.------seccrrcrrere ctr 27 
Alignment of R-F Oscillator .......-.00 cee eee terre ert eee eee ee eee 29 


Betas ii oer 6 > 


TABLE OF CONTENTS—Continued 


Subject Page 
Pscpinia ay clidlcdecl nage a Pee ee 31 
Alignment of Detector and R-F Pimple sn bide De ane esi tivne ut Pac cancc, 31 
Pe eer net Calls pacers oedeintceivig at aac 32 
Alignment of Dummy PO OB COME isis tc saenankiales Bears tin et ceane Cec 33 
Alignment of Sense Antenna cee te ay eee 34 
Alignment Check (Maximum NOE OUDUE)S Se thehial As Raid eee Anan ck ae 35 
Lubrication and Mechanical beac eo ren ee ema 36 
Loop Drive Assembly, ROUGE ho cine es Re Mate smn ghey ot 37 
The Loop Antenna feeb CH O00G Sa xciecsi eee h Loe 37 
Loop Antenna pvembly Replacedienta ad'stesia eid sadlinucieceiccc 37 
Supplementary Data on PNGRENOH tos Da rar hdhnc Dadi a iy Want cn oe 38 

VIL Parts Lists 
FE ee nl rete ahs Ria ahd Sia da as Oud oe eS dat a atne 39 
Table II, Parts Lists by Symbol Designations .............0000000 00 4] 
Table II, Parts Lists by Navy Type: Numbers) scien. coe ae ces ert 67 . 
Table IV, Spare Parts Lists by Navy Type Designations, Contract NXsa-19698 ....... 71 
Table IV,.Spare Parts Lists by Navy Type Designations, Contract NXsa-23437 ....... 91 
Table V, Color Code, Capacitors and Resistors ............ Bate, Saba ee ok oe Te 104 
Table VI, List of MARUIERUNETE cide Sines O.uil tia Gatne dance ce. 105 

VII Illustrations 
Be US ii Nate t aah dee da Ne at i 107 
Port Cee cRoa POS Haletn eo Eancane cae ee 107 

ILLUSTRATIONS 
Figure Photographs 
i—Model DZ-2 Aircraft Radio Direction Finder Equipment ...............0.....,.... 107 
2—Receiver (Front ROE) ea ence ee sel eee cavtlaty eet 108 
3—Receiver (Top View,-Outer Case and Shield Covers Removed) ...................... 109 
4—Receiver (Bottom View, Outer Case and Shield Covers Removed) ................... 110 
5—Receiver (Side View, Outer Case PODIOV OA) tnd 5 atencha cr la Seater sera ee 111 
6—Antenna Shield Assembly (Removed from Receiver). 2 ore scdlieivpacae. sew crue ed: 112 
7—Loop Shield Assembly (Removed from Receiver) catiatee sgh tate aacahaiie ss 4. 112 
8—R-F Amplifier Shield Assembly (Removed from Receiver) ..............0.0.000000.,. 113 
9—First Detector Shield Assembly (Removed from a  ) 113 

10—Oscillator Shield Assembly (Removed from Receiver): ec ccd avsa da pisc eiecldgthna eels 114 

11—Loop Antenna (Loop Housing and Scale Window Removed) ....................... 114 

12—Dynamotor-Filter (Bottom Cover and Shield Removed) .............0.0..00....... 115 

1 3—Dynamotor-Filter (Shield and Dust Covers Removed) .............. MP ate potions aunt 115 

Drawings 
14—-Model DZ-2 Aircraft Radio Direction Finder Equipment with Line Filter (Schematic TT- 
620704-4) UPL or aro at no hee BPO Is eGo aeua gy eth eek gia 117 

15—Receiver, with Filter (Connections, WW-305 DIO) MG ercaeilien Get. 2 He aied Daal hase ole ape tas 119 

pee ee ote ee 121 

17—Antenna Shield Assembly (Connections, P-72 | ee a ee 123 

18—Loop Shield Assembly (Connections, P-72] Le ete ner nee anne nan he ae 124 

19—R-F Amplifier Shield Assembly (Connections, P-72] FOO ee hie Ri palit ante nes Be 125 

20—First Detector Shield Assembly (Connections, P-72] TBD)» Aa Pi dO ada ae d, 8 cos tc sede 126 


3 


perkins a ent aeeaninttamana enn macnn an ats 


Figure Drawings—Continued Page ‘ 
2|——Oscillator Shield Assembly (Connections, P-721148) 2... ee cece eee seacucoeeyes 127 | 
22--Non-Directional Operation (Functional Schematic, P-721048) ..-.- ce eee eee eee eee 129 
23—Bilateral Operation (Functional Schematic, P-721049) .--.2-+rrerseerr eres eeserere 131 | 
24—Unilateral Operation (Functional Schematic, P-721050) ... ee ee eee eee recente 133 3 
25—Equipment Set-up for Alignment of Loop Stage (Schematic, M-421128) ....----50ee8> 135 4 
26—Equipment Set-up for Alignment of Dummy Loop Coils (Schematic, K-864774) ....---- 136 " 
27—-Dynamotor-Filter (Connections, Mi420747) cance sas eee eee Gee he ees eis ease 137 
28-—Model DZ-2 Radio Direction Finder Equipment (Interconnections, M-440117) ......--- 139 
29—Receiver (Outline, AP CA» ae sa aa a 141 
30—Loop Antenna and Loop Drive Assembly (Outline, P-721646) . 0. cece eee err e eee 142 
31—Dynamotor-Filter (Outline, M-421 DAY? gh Gps AER a PERT E Se CRETE Ee 143 
32—-Loop Drive and Loop Antenna Assembly (P-721 O47). av ace e deere epee esta eae 144 
33—-Loop Cable Assembly (T-620792-1) .----e eee rrr Dbeh shea it inant Mt Stouie, acne nara aa ae AY 145 
34.Dynamotor Cable Apostle (VCA2 7053) aon Gee RE ES eee ET Ee 147 
35-—Powet Cable Assembly (MAD1O54)) Ae te eR TEE ORR eS RPO 149 
36—Relay Cable Assembly (NLA2 7052) .c et eae Rea PS eR NE 151 
37——Polar and Cardioid Characteristics of Leop Antenna (M-406574) ...---seee rere rett 152 
38—Coil Winding Data (P-721 160) ea btat coud dade pester aren ee 153 
39——Coil Winding Data (M-421 185). cease Ae Rass 154 
joi Gail Winding Data, (MAZORAL) 2 xorg aa eH eres eee ee 155 i 
(a Gt Winding Data (Pe 721 182)).cx- zarise igh eeie aa ete wee rene rye E Treo 156 4 
43-—Coi Winding Data (M-42 1189) c4-sse seca better are nee sees re reer mera ee ee 157 q 
43—Coil Winding Data (M-421350) .--..0--ee cree ee eeerer steers ns ee esse eer 158 q 
44—Audio Filter Winding Data (MEA207 74) catietns ten eee Dies N ee RR ee OTT 159 4 
45—Loop Antenna Winding Data Bands 1, 2 (P-721605) ....--ser ree eereret ete eere 160 4 
46—Loop Antenna Winding Data Bands 3, 4, 5, 6 (P-721604) ...---seree errr ttre 161 | 
47——Coil Winding Data and Outline of Line Filter (M-422960) ...--- eee e rece reer 162 3 
48—Mounting Hole Details for Line Filter (M-422992) ...-- ee eer eter reeset ses re 163 j 
AG LVive Filkee: (Scherhatie, MiA2299 1) cag ons cay ens snee Wale agin em ees BT 163 i 
i 
4 


RESTRICTED 


This instruction book is furnished for the information of commissioned, warrant, enlisted and civilian 
personnel of the Navy whose duties involve design, instruction, operation and installation of radio 
and sound equipment. The word “RESTRICTED” as applied to this instruction book, signifies that 
this instruction book is to be read only by the above personnel, and that the contents of it should 
not be made known to persons not connected with the Navy. 


CONTRACTUAL GUARANTEE 


The equipment, including all parts and spare parts, except tubes, is guaranteed for a service period of 
ONE YEAR with the understanding that, as a condition of this contract, all items found to be defective 
as to design, material, workmanship or manufacture will be replaced without delay and at no expense 
to the Government; provided that such guarantee and agreement will not obligate the contractor to 
make replacement of defective material unless the failure, exclusive of normal expected shelf life de- 
terioration, occurs within a period of TWO YEARS from the date of delivery of the equipment to and 
acceptance by the Government, and provided further, that if any part or parts (except vacuum tubes) 
- fail or are found defective to the extent of ten per cent (10%) or more, but not less than two, of the 
total number of similar units furnished under the contract (exclusive of spares), such part or parts, 
whether supplied in the equipment or as spares, will be conclusively presumed to be of defective de- 
sign, and as a condition of contract subject to one hundred per cent (100%) replacement by suitable 
redesigned units. ; 
Failure due to poor workmanship while not necessarily indicating poor design, will be considered in 
the same category as failure due to poor design. Redesigned replacements which will assure proper 
operation of the equipment will be supplied promptly, transportation paid, to the Naval activity using 
such equipment, upon receipt of proper notice and without cost to the Government. 

All such defective parts will be subject to ultimate return to the contractor. In view of the fact that 
normal activities of the Naval Service may result in the use of equipment in such remote portions of the 
world or under such conditions as to preclude the return of the defective item or unit prior to replace- 
ment without jeopardizing the integrity of Naval communications, the exigencies of the Service there- 
fore may necessitate expeditious repair of such item or unit in order to prevent extended interruption 
of communications. In such cases the return of a defective item or unit for examination by the con- 
tractor prior to replacement will not be required. The report of a responsible authority, including de- 
tails of the conditions surrounding the failure, will be acceptable for effective adjustment under the 
provisions of this contractual guarantee. 

The above period of TWO YEARS and the Service period of ONE YEAR will not include any portion 
of the time that the equipment fails to give satisfactory performance due to defective items and the 
necessity for replacement thereof. All replacement parts will be guaranteed to give ONE YEAR of 


satisfactory service. 
REPORT OF FAILURE 


Report of failure of any part of this equipment during its life shall be made on form N. Aer. 4112 
“Report of Unsatisfactory or Defective Material,” in accordance with latest instructions issued by 
the Bureau of Aeronautics; 3 copies of this report shall be forwarded to the Bureau of Ships and 1 
copy to the Inspector of Naval Material at Philadelphia, Pa.* Such reports of failure shall include: 


(a) CONTRACT NXsa-19698 CONTRACT DATE: 24 Dee., 1942 
*” CONTRACT NXsa-23437 CONTRACT DATE: 13 Feb., 1943 
(b) Equipment Moded essen nents nnn pitintittiti, 
(c) Serial No. of Equipment _.. Sen Noe ad oe TLE ma NSPE ENE RN RE DCR oO EE EOE 


(d) Date of Acceptance by Navy ...... 
(e) Date of delivery to contract destimation cco -cesoseocoessteresetttte ects L Seether Nach Ca salt 


(f) Date placed in service ........ PULA NN nee Soa ee te a Oh ed nee 
(g) Part which failed... RSS ei cets me nitas ace a cee Nl a ela eo oe De i a a ao 


(h) Nature and cause of failure ribo a a ee ere ea alate ced See le lS i 
(i) Covered by contract guarantee hadnt RIM ARG A a Th IN as a as ea TE a eae 
(ij) Replacement needed Bea er tone fo a naa ea hl 


(kk) Remedy used or proposed 0. ciccscuccscsctuvtssessssoncsnctvetetttet tee ec te asrasirtaellde cottage Tile a o, 
* Copies required for other activities shell be forwarded in accordance with existing instructions. 
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AIRCRAFT RADIO DIRECTION FINDER EQUIPMENT 
MODEL DZ-2 


FREQUENCY RANGE: 


15-70 KC and 100-1750 KC 


24 VOLT DIRECT-CURRENT OPERATION 
NAVAER 08-5Q-270 
I 


INTRODUCTION 


1.1. The Model DZ-2 Aircraft Radio Direction 
Finder Equipment consists essentially of a rotat- 
able loop antenna, a radio receiver, and a dyna- 
motor-filter*. The equipment is intended for 
installation in all types of Naval heavier-than-air 
aircraft whose space limitations are such as to 
permit access for operation of the receiver and 
loop controls, and which, by absence of closed 
loops or other obstructions, permit successful di- 
rection finding. The equipment is designed for 
operation from an aircraft's 24-volt battery and 
serves either for radio reception or for direction 


finding. The Model DZ-2 equipment differs from 


the Model DZ-2a, only in respect to the position . 


in which the loop antenna is mounted. The 
equipment covered by this instruction book is 
intended to be mounted in the position described 
in Paragraph 1.3. 


1.2. The loop antenna consists of the Loop An- 
tenna Assembly, Type CRV-69065; 
Loop Drive Assembly, Type CRV-69064. The 
Loop Antenna Assembly is comprised of two 
center-tapped, shielded loop windings contained 
within a streamlined, waterproof housing. One 
loop winding is mounted inside of the other, and 
the two windings are so adjusted that their planes 
intersect at an angle of 90 degrees in order to 
prevent intercoupling. The inner winding is used 
for reception on frequencies between 100 kc and 
1750 ke, the outer on frequencies between 15 kc 
and 70 ke. The two windings are rotated as a 
unit by a central shaft actuated by means of the 
loop drive assembly. The loop drive assembly 
consists of an azimuth scale, handwheel and 
brake assembly, and the loop drive extension. 
One end of the loop drive extension fastens se- 
curely in the base of the loop antenna assembly. 


1.3. The loop antenna assembly is intended to 
be rigidly mounted on the fuselage of the air- 


* Refer to Paragraph 2.4 for list of additional 
equipment required but not supplied on contract. 


and the - 


craft, the loop drive extension protruding down 
through the skin of the aircraft, serving as a sup- 
port for the loop drive assembly. Bearings are 
read by means of one of two indices and azimuth 
scales. The proper index and scale are at all 
times automatically selected by means of a relay. 
A vernier drive and brake are incorporated to 
permit minute adjustment and locking of the loop 
antenna in any desired position. 


1.4 The Radio Receiver, Type CRV- or CEX- 


4 46152, covers in six bands frequencies between 


“15 ke and 70 ke and between 100 ke and 1750 
kc. On frequencies below 200 kc the selectivity 
characteristic of the receiver is very sharp, adapt- 
ing it primarily for the reception of cw or low-fre- 
quency tone-modulated signals. On frequencies 
between 200 kc and 1750 kc the selectivity 
characteristics is sufficiently broad to permit re- 
ception of either voice or tone modulated signals. 
The receiver is shock-mounted by means of the 
Receiver Mounting Base, Type CRV- or CEX- 
46087, supplied with the equipment. 


1.5 The Dynamotor-Filter, Type CRV- or 
CEX-21562 consists of a dynamotor and a filter 
unit. The dynamotor converts d-c power derived 
from the aircraft's 24-volt battery into the 205- 
volt d-c potential required for operation of the 
radio receiver. The filter is contained in the base 
of the unit and consists of a high-voltage filter 
(C303A, C303B, C305) anda line filter (L301, 
C301, C302). A Dynamotor-Filter Mounting 
Base, Type CRV- or CEX-21422 is supplied with 


the equipment. ; 


1.6 All cable lengths depend on installation de- 
tails. Some of the cables are furnished in bulk 
and must be cut to the required length for each 
installation. 


il 
EQUIPMENT 


2.1 MAJOR UNITS—The Model DZ-2 Aircraft Radio Direction Finder Equipment consists of the 


following major component units: 


Quantity sea f Type Description Overall Dimensions Weight 
lo. 
1 288 404g | Radio Receiver 1056” H, 12” W, 1956” L 37.7 Ibs. 
! See Note 1 Mounting Base 
¥#%_2 1 562 : e 61 dd 5, ” We 
**%_21422 Dynamotor-Filter 4g” H, 4%6" W. 7%" L 7.2 lbs. 
1 Mounting Base 
See Note | 
1 CRV-69064 Loop Drive Assembly | 714” Max. Dia., Height 6%” 14.4 lbs.* 
I Loop Drive 14%” Dia. 0.8 Ib. 
Extension? * per ft. 
1 CRV-69065 Eee ests 1254” H, 25%” L, 954,” dia. 9.2 Ibs.* 
ssembly 
1 Loop Cable** 0.43 Ib. 
(7 conductor) - per ft. 
#e 0.1 Ib. 
I Relay Cable Bere 
I Dynamotor Cable** 0.25 Ib. 
(3 conductor) per ft. 
I Power Cable** 0.25 Ib. 
(2 conductor) per ft. 


* Weight indicated on nameplate of the Loop Drive Assembly includes the weight of the Loop Antenna Assembly 
and the weight of the Loop Drive Assembly. The Loop Drive Extension is not included in the weight shown. 

** Length of cable depends on installation. Cable sipplied in bulk. 

*** For DZ-2 equipments manufactured on contract NXsa-23437 several of the component units have been manu- 
factured by the Emerson Radio and Phonograph Company. The units so manufactured will be identified, on the name- 
plates, by the Navy number prefix “CEX.” They are identical with those manufactured by RCA on the earlier 
contract NXsa-19698 carrying the Navy number prefix “CRV.” 


NOTE,t: The total weight of the equipment will be approximately 61 pounds, plus the weight of the 
required Loop Drive Extension, Loop Cable, Dynamotor Cable and Power Cables as computed from 
the weights given in table above. 


2.2 TUBE COMPLEMENT—The following Navy standard vacuum tubes are required and supplied 


with each equipment: 


Ist R-F Amplifier (V102), Ist I-F Amplifier (V105), and 2nd 
I-F Amplifier (V106) 0.0.0.0... cc cc ccc cc ccc ccccceus 


2 Ist Detector (V103), and 2nd Detector (VI07) ..........-- ~38636 
2 R-F Oscillator (V104), and I-F Oscillator (VIO8) ........... —38076 
1 Audio Amplifier (V109) (Output) .............2.0 000 ceee 


2.3. The following spare parts are supplied with 
each equipment: 
2 Sets of spare tubes 
1 Set of spare parts. (See table IV.) 
Total weight of spare parts (box in- 
cluded), 27 pounds. 
Weight of spare parts box, 16 
pounds 5 oz. 


2.4 ADDITIONAL EQUIPMENT REQUIRED 
—The following additional equipment is required 
for a complete installation, but is not supplied un- 
der the terms of this contract. 


Description 


600-ohm headset (including standard 
telephone plug) 

8 |8-32 round-head machine screws of suit- 
able length for mounting the Receiver 
Mounting Base, Type CRV-46087 

8-32 flat-head machine screws of length 
suitable for mounting the Dynamotor- 
Filter Mounting Base, Type CRV-21422 

8-32 hexagon nuts 

14-28 round-head screws of suitable length 
for mounting the Loop Antenna As- 


sembly, Type CRV-69065 
\4-inch lockwashers 


Description 


Set of brackets for securing the loop drive 
extension mounting clamps. Quantity 
and design of brackets to be determined 
by installation requirements. 


2.5 A fixed, vertical “sense’” antenna is also 
necessary for proper operation of the equipment. 
This antenna is not supplied with the equipment 
but sufficient information is given in Paragraph 
4.23 to permit construction of a satisfactory 
antenna. 


2.6 POWER SOURCE REQUIREMENTS— 
The equipment is designed to operate from a 24- 
volt storage battery “‘Aloating’’ across a generator 
the output of which varies from 22 to 30 volts. 
This system must be grounded on the negative 
side. The current drawn from the power source 
at varying supply voltages is as follows: 


1.3 amperes at 22 volts 
1.5 amperes at 26 volts 
1.7 amperes at 30 volts 


NOTE—An additional one-tenth ampere is re- 
quired to hold the azimuth scale selector relay 
(K401) in position when required for operation 
on any one band. A momentary current of 3.5 
amperes is required to actuate the relay in chang- 
ing scales, after which only the one-tenth ampere 
holding current is required. 


DESCRIPTION 


3.1 DIRECTIONAL CHARACTERISTICS OF 
LOOP ANTENNAS—The function of a loop an- 
tenna as a unit of a direction finder equipment 
can best be understood by studying the loop sig- 
nal voltage pattern as the loop is rotated about 
its vertical axis. The electro-magnetic flux lines 
of the incoming signal wave flow at right angles 
to the direction of signal travel. Consequently, 
when the loop is linked by the greatest number of 
lines of the magnetic component of the flux, its 
plane is at right angles to this flux component and 
hence lies in the direction of signal travel. This is 
the condition for maximum received loop voltage. 
When the loop is at right angles to the direction 
in which the intercepted signal is traveling, it is 
linked with minimum flux, and this produces a 
minimum signal in the receiver connected to the 
loop. The loop voltage thus varies with loop ro- 
tation as tabulated below, maximum loop voltage 
being taken as unity: 


RELATIVE LOOP ANGLE 


With Signal With Loop 
Direction Flux Lines Voltages 


3.2 The values in the table may be plotted as 
illustrated in Figure 37A, where the loop voltage 
is laid out on polar coordinates for relative angles 
of the loop plane to the direction of signal. This 
is known as a ‘figure eight” diagram. 
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3.3 It will be seen from the “figure eight” dia- 
gram that there are two maxima and two minima 
of signal voltage induced in the loop as the angle 
between its plane and the direction of signal 
travel changes through a complete 360 degrees. 
The minima are used for direction finding, be- 
cause the signal output varies more rapidly per 
degree of rotation at a minimum point, hence a 
much sharper indication is obtained. Such a 
minimum is obtained when the plane of the loop 
is at right angles to the direction of signal. 


3.4. Theoretically a vertical wire antenna has no 
directive effect. An identical signal voltage is 
induced in such an antenna regardless of the 
direction from which the signal emanates; in 
other words, its theoretical voltage pattern is a 
circle. It is likewise true that any loop may have 
some of the characteristics of such an ordinary 
untuned vertical antenna. This would induce 
voltages in quadrature (90 degrees out of phase) 
in the loop circuit and so affects the directive 
properties of the loop by broadening the mini- 
mum points, thus rendering observations difficult. 
Neighboring objects such as wires and struts in- 
duce similar effects into the loop, and further com- 
plicate matters by producing in-phase voltages, 
which in turn cause deviation in the indicated di- 
rection of the incoming signal. ; 


3.5 “Antenna Effect,” however, may be used 
in another way; namely, to determine the “‘sense”’ 
or absolute direction of a received signal. When 
a loop is properly balanced, two minima of signal 
voltage will be obtained indicating the “‘line’” of 
signal direction. Should there be any question 
as-to which one of the two minima indicates the 
direction to the signal source, the “sense” of the 
signal may be found by the method described in 
Paragraph 3.6. 


3.6 If a signal voltage of proper magnitude and 
phase relation is introduced into the loop circuit 
from a vertical wire antenna, it will change the 
“figure eight’’ pattern into the cardioid, or heart- 
shaped pattern shown in Figure 37B. Here E, 
represents the voltage produced in the loop, E, 
the voltage from a resonant antenna and E, ++ 
E,, the sum of the two voltages. Minimum voltage 
in the cardioid figure occurs at only one point 
throughout a revolution of the loop, as does the 
maximum voltage. These minimum and maxi- 
mum points are displaced 90 degrees from those 
of the “‘figure eight'’ diagram. Therefore, it is 
necessary to rotate the loop 90 degrees in one 
direction or the other to find the ‘‘sense’’ of the 
received signal. As has been explained, the mimi- 
mum signal is more aceurate for obtaining bi- 
lateral bearings. Similarly, minimum of the car- 
dioid is used for obtaining “‘sense’” indications. 
To determine “‘sense,’’ the indication need not be 
sharp, therefore, the voltage E, need not be. of 
the exact value and phase required to produce a 
true cardioid diagram. ; 


3.7 RECEIVER CRV- or CEX-46152—The 
receiver used in the Model DZ-2 Aircraft Radio 


Direction Finder Equipment is a superheterodyne, 
employing eight tubes. The circuit functions of 
the several tubes are shown.in tabulated form in 
Paragraph 2.2. A schematic drawing of the en- 
tire equipment is shown in Figure 14, and a con- 
nection diagram in Figure 15. In tracing the re- 
ceiver circuit by means of the connection diagram, 
reference must be made to the individual connec- 
tion diagrams for the Antenna, Loop, R-F, De- 
tector and Oscillator shields shown in Figures 17 
to 21 inclusive. Photographs of these individual 
units are included in Figures 6 to 10 inclusive. 


3.8 The receiver unit has a frequency range of 
15 ke to 70 kc, and 100 ke to 1750 ke, these fre- 


quencies being covered in six bands as follows: 


Frequency Range in kc 
| 15.0 keto 32.5 ke 
2 32.5 keto 70.0 ke 
3 100.6 kc to 200.0 ke 
4 200.0 ke to 400.0 ke 
5 400.0 ke to 800.0 ke 
6 800.0 ke to 1750.0 ke 


3.9 Selection of Frequency Range—Selection of 
the desired wave-band or frequency range is ac- 
complished by means of a six-position 18-deck 
switch (S102A, B; S104A, B, C, D, E, F: S105A, 
B; S106A, B, C; S107A, B, C, D, E) actuated 
from the front panel by means of the control 


marked “FREQUENCY RANGE.” 


3.10 Non-Directional, Bilateral, and Unilateral 
Reception—The “SELECTOR” switch (S101, 
S103) controlled from the front panel and 
marked “‘NON-DIR.,” “BILAT.," and “UNE 
LAT.,”” serves in each of its three positions, to 
couple in at the r-f amplifier input the loop and 
vertical antenna signal voltages in the manner 
and relation necessary for the type of operation 
selected. Thus, with the control in the “NON- 
DIR.” position, the vertical antenna is connected 
to the grid of the r-f amplifier tube, Type-6D6 
(V102), through an adjustable coupling. capaci- 
tor (C105), and the connections normally com- 
pleted to the loop antenna are transferred to a 
dummy loop (coils L107 to LUIZ, inclusive) to 
maintain the r-f tuned circuits in resonance. The 
essential circuit is then that shown in the func- 
tional diagram for non-directional operation, 


Figure 22. 


3.11 . These switches also are part of the circuit 
for controlling the operation of a relay (K401) 
in the Loop Drive Assembly, Type CRV-69064, 
selecting the proper azimuth scale for the band 
and type of reception desired. This action is 
covered specifically in Paragraphs 3.43 and 3.44. 


3.12 When the “SELECTOR” switch is turned 
to the “BILAT.” position the tuner loop wind- 
ings (LI13B to LI18B) are connected to the 
loop antenna and the vertical antenna is discon- 


nected and grounded. On bands |, 3, 4, 5 and 6 


one of two dummy antenna capacitors (C104) 
and (C124) is substituted for the capacity effect 
of the antenna in order to maintain resonance. 
On Band 2 neither of these capacitors is used; 
the characteristics of the loop circuit compen- 
sating for the effect of the antenna capacity. In 
either case the receiver is prepared for bilateral 
direction finding, i. e., the accurate determination 
of a line of bearing. A functional diagram of the 
circuit involved is shown in Figure 23. 


+3.13 When the “SELECTOR” switch is turned 
to the “UNILAT.” position, the loop antenna is 
coupled to the loop tuner grid windings (LI! 13C 
to LI118C). Through the sense antenna capacitor 
(C101) the vertical antenna is coupled to the 
sense coils (LIO1 to L106), tuned by the “A” 
section of the main tuning capacitor (C123). By 
means of the loop tuner sense windings (L113A 
to L118A) and the “UNILATERAL ADJUST- 
MENT” resistor (R102) this sense antenna volt- 
age is combined with the loop signal voltage in 
such phase and amplitude as will provide a cardi- 
oid directional pattern. This enables the operator 
to determine which bilateral bedring is correct— 
to determine the sense of the received signal. A 
functional diagram of the circuit required for 
unilateral reception is shown in Figure 24. 


3.14 The control marked “UNILATERAL AD- 
JUSTMENT” on the front panel is provided to 
facilitate obtaining a definite cardioid pattern. 
A variable resistor (R102), operated by this con- 
trol, adjusts the amplitude of the voltage induced 
from the sense circuit to equal that produced by 
the loop at the common point of coupling (coils 


L113C to LI18C). 


3.15 The three trimmers marked ‘‘UNILAT. 
COUP.,”  “UNILAT. TRIM.,” and “ANT. 
TRIM.” (unilateral coupling, unilateral trimmer 
and antenna trimmer) are provided behind a slide 
on the front panel. These trimmers are used at 
the time of initial installation or when the sense 
antenna is changed in order to adjust the vertical 
antenna capacitance for unilateral and non-di- 
rectional reception. See Figures 6 and 17. 


3.16 Adjustment of the “ANT. TRIM.” 
(C105) is operative only when the “SELECTOR” 
switch is in the ““NON-DIR.” position, the capaci- 
tor being used to adjust the antenna input circuit 
in order to compensate for variances in antenna 
capacitance. ; 


3.17 The adjustments for the ‘“UNILAT. 
COUP.” (CIO1) and the “UNILAT. TRIM.” 
(C102) are operative only when the “SELEC- 
TOR” switch is in the “UNILAT.” position. The 
“UNILAT. COUP.” is used to adjust the sense 
input network for sense antennas of various ef- 
fective heights, while the “‘“UNILAT. TRIM.” is 
used to adjust this network for sense antennas 
of various capacities. These two controls are 
interlocking to some extent since an increase in 


capacitance of either trimmer necessitates a de- 
crease in capacitance of the other. 


3.18 All necessary connections between the 
Loop Antenna, Type CRV-69065 and the Re- 
ceiver, Type CRV- or CEX-46152 are established 
when the loop cable: (W501) is plugged into the 
“LOOP” receptacle (J101) on the receiver front 
panel. Vertical antenna and ground connections 
are made by means of binding posts marked “A” 


(J-105) and “G” (J-106) respectively. 


3.19 All connections to the Dynamotor-Filter, 
Type CRV- or CEX-21562, and to the power 
source (aircraft battery) are made by plugging 
the respective cables (W502 and W503) into the 
“DYNAMOTOR” and “POWER” receptacles 
(J102 and J103) provided on the receiver front 
panel. Operation of the “POWER” switch 
(S111) then controls both the receiver and the 
dynamotor, no current being drawn from the air- 
craft battery system when this switch is in the 
“OFF” position. Filtered d-c plate voltage only, 
is supplied by the dynamotor-filter, the tube 
heaters being supplied directly from the battery 
system. The circuit arrangement is such that 
proper filament voltage is supplied to each tube. 
The overall current is maintained within safe 
limits by the current limiting resistor (R137). 


3.20 Tuning—Tuning is accomplished by means 
of a gear-driven, five-gang variable capacitor 
(C123) which is controlled from the front panel 
by means of the knob and dial assembly marked 
“TUNING.” Frequency is indicated by arbitrary 
dial divisions, there being a total of one thousand 
divisions for a complete sweep of the tuning ca- 
pacitor. 


3.21. The dial reading, which is the sum of the 
readings of the upper and lower dials appearing 
in the window, is calibrated against the frequency 
for each of the six bands as tabulated on the 
chart in the upper right-hand corner of the re- 
ceiver panel. 


3.22 The tuning mechanism is kept free from 
backlash by the use of spring-loaded split gears. 
It is also protected against accidental mis-align- 
ment by means of a clutch on the tuning-knob 
shaft which slips when the knob is rotated beyond 
that point at which the capacitor rotor is engaged 
by the stop. 


3.23 R-F Input System—The loop tuner grid 
windings (LI13C to L118C) are tuned by the 
“B’* section of the main tuning capacitor (Cl 23) 
and by the loop trimmer capacitors (C114 to 
C119, refer to Figures 14 and 18.) The grid 
of the r-f amplifier tube is shunted by a neon 
lamp (V1IO1) as a protection against overloads. 
A gain-equalizing resistor (RI 03) controlling the 
bias on the r-f amplifier tube is geared to the 
tuning capacitor in such a manner that an approxi- 
mately constant gain is afforded over each band. 
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3.24 R-F Amplifier and First Detector—The r-f 
amplifier tube, Type-6D6 (V102) is coupled to 
the first detector Type-6C6 (V103) by means of 
a double tuned system. The r-f amplifier plate 
section consists of the r-f tuner coils (L119 to 
L124) and the r-f trimmer capacitors (C127 to 
C132), tuned by the “‘C” section of the tuning 
‘capacitor (C123). The detector-grid section con- 
sists of the first detector tuner coils (L125 to 
L130) and the first detector trimmer capacitors 
(C138 to C143), tuned by the “D” section of 
the main tuning capacitor (C123). 


3.25 The signal is fed into the control grid of 
the first tube and the cathode is inductively 
coupled to a local oscillator (see Paragraph 3.26) 
generating a signal either 88 kc or 89 kc higher 
than that of the received signal, depending upon 
the frequency range being tuned. See Paragraphs 
3.28 and 3.29. The detector tube is operated on 
such a portion of its characteristic as to cause the 
sum and. difference between the frequencies of 
the local oscillator and the received signal to 
appear in its plate circuit. Since the plate circuit 
is tuned to either 88 ke or 89 ke which is the 
intermediate frequency, this frequency is passed 
while the undesired sum of the two original fre- 
quencies is effectively rejected. Connection dia- 
grams of the R-F Amplifier and First Detector 
shields are shown in Figures 19 and 20, respec- 
tively. 


3.26 R-F Oscillator—The local (r-f) oscillator 
which supplies this second r-f signal for the 
mixing operation described in Paragraph 3.25 is 
comprised of an oscillator tube, Type 76 (V104), 
the circuit involving switch decks, S107B, 
S107C, S107D, and SI07E, and the associated 
coils and capacitors. For each frequency band 
covered by the receiver one complete set of coils 
(A, B and C sections of coils L131 to L136) is 
cut into the circuit by the action of SI07C, SI07D 
and SIO7E. The grid circuit consists of the un- 
tuned oscillator grid coils (LI31A to L136A). 
Coupling of the oscillator to the detector is pro- 
vided by the untuned oscillator output coils 
(L131B to L136B), inserted in the cathode re- 
turn of the detector tube (V103), by the action 
of switch S107C and the oscillator plate circuit 
consists of the oscillator plate coils (L131C to 
L136C) and the associated oscillator plate tank 
capacitors C152 to C161, C210, section “E” of 
the main tuning capacitor (C123), and the fixed 
series padder capacitors (C162 to C167). 


3.27 Coils L131C to L136C are individually 
flux-tuned. On the four. low-frequency bands 
(15 ke to 70 ke and 100 ke to 400 ke) fixed 
padder capacitors C152, C154, C156, C158, and 
C210 are required in addition to the respective 
variable trimmer capacitors (C153, C155, C157 
and CI59). On band 5, the fixed padder 
(C210) and the trimmer (C160) are used. On 
band 6, only the trimmer (C161) is used. By 
means of switch S107B the “E” section of the 
tuning capacitor (C123) is connected across the 
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oscillator plate coil for the band in use, the os- 
cillator series capacitors (C162, C163, C164, 
Ci65, C166 and C167) being provided respec- 


tively for each of the six frequency ranges. 


3.28 I-F Amplifier—The first i-f amplifier stage 
consists of the flux-tuned i-f input transformer 
(T101), the first i-f amplifier tube, Type 6D6 
(V105), switch wafer SIO7A (actuated by the 
“FREQUENCY RANGE” switch), and the asso- 
ciated circuit. Coupling from the first detector 
or conversion tube is conventional. The trans- 
former is designed to permit two degrees of se- 
lectivity, the overall selectivity characteristic of 
the i-f system being largely determined by this 
first i-f amplifier stage. Switch wafer S107A is so 
wired that on bands 1, 2 and 3 (frequencies be- 
low 200 kc) only the normal primary and sec- 
ondary are employed. This secondary is loosely 
coupled to the primary and therefore provides 
an extremely sharp selectivity characteristic. On 
Bands 4, 5 and 6 (200 ke to 1750 ke) a tertiary 
winding is included in the secondary circuit, 
greatly increasing the coupling between primary 
and secondary providing, consequently, a rela- 
tively, broad pass-band. us, on frequencies 
below 200 ke, the receiver provides a sharp se- 
lectivity characteristic particularly adapted for 
the reception of cw signals. The effect upon mcw 
signals is to attenuate sharply the higher modula- 
tion frequencies. Reception of mcw signals on 
frequencies below 200 ke is limited therefore to 
signals bearing low-frequency tone modulation. 


3.29 Introduction of the tertiary coupling coil 
(Paragraph 3.28) lowers the resonant frequency 
of the first i-f transformer (TI01). It is for this 
reason that the r-f oscillator is adjusted to a fre- 
quency 89 kc higher than the r-f and first detector 
input frequency on Bands 1, 2 and 3 where sharp 
selectivity is desired, and 88 kc higher than the 
tuned input circuits on Bands 4, 5, and 6. 


3.30 The second i-f stage consists of the trans- 
former T102, the 2nd i-f amplifier tube, Type- 
6D6 (V106) and the associated circuit. "The 
transformer is flux-tuned. by means of adjustable 
cores and the coupling between primary and sec- 
ondary is sufficient to provide a relatively wide 
pass-band. The transformer. is tuned to 88 ke, 
the pass-band being sufficiently wide to accept 
without undue attenuation the 89 ke signal de- 
veloped on Bands |, 2 and 3, when sharp selec- 
tivity is introduced by the first i-f stage. 


3.31 Second Detector—The second detector 
tube, Type-6C6 (V107) operates as a conven- 
tional biased-pentode detector. Coupling to the 
grid of this tube from the second i-f stage is ac- 
complished by means of the third i-f transformer 
(T103). This transformer has similar character- 
istics, and is adjusted in the same manner as 


T102. 


3.32 For satisfactory reception of cw signals 
it is necessary that a second signal, at a frequency 
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adjacent to that of the i-f signal be introduced 
from a cw oscillator. (See Paragraph 3.33). The 
detector then demodulates the heterodyne or beat 
note of the two frequencies, producing an audible 
tone. 


3.33 CW Oscillator——The cw oscillator consists 
of the cw oscillator tube, Type-76 (V108) and 
the transformer assembly T104. All essential 
circuit components are assembled and wired 
within the transformer assembly. The oscillator 
output is introduced into the i-f channel at the 


” primary of the third i-f transformer (T103) by 


means of the capacitor C177. The cw oscillator is 
controlled from the front panel by means of the 


switch marked ““CW-MCW.” 


3.34 The ecw oscillator is tuned by adjusting the 
core of the oscillator transformer (T104). This 
core should be so adjusted that the oscillation 
frequency is exactly 88 kc. Thus, in receiving 
cw signals on Bands 1, 2 and 3, the audible sig- 
nal, using the cw oscillator, will be a note of 
approximately 1000 cycles when the received 
signal is tuned to exact resonance (the beat note 
equals the difference between i-f and oscillator 
frequencies). This signal will have single-signal 
characteristics, i. e., it will appear at only one 
point on the dial under normal operating condi- 
tions. In receiving cw signals on Bands 4, 5 and 
6, the frequency of the audible tone will increase 
symmetrically on either side of zero beat (exact 
resonance with a received signal). 


3.35 Audio Filter Band-pass—-Two degrees of 
audio selectivity are afforded by an audio filter 
band-pass network comprised of the a-f filter 
band-pass transformer (T106), the ganged 
“AUDIO” toggle switches (S108 and S109) and 
the associated resistors and capacitors. The use 
of this filter is optional; with $108/S109 in the 
“BROAD” position a portion of the a-f filter 
band-pass transformer (T106), 
circuit as is the a-f equalizing resistor (R128) and 
the a-f equalizing capacitor (C178). The over- 
all effect is to form an equalizer for a frequency 
of approximately 2000 cycles. With S108 and 
S109 in the “SHARP” position the equalizer 
resistor and capacitor are removed from the cir- 
cuit and the entire a-f filter band-pass transformer 
is employed. This filter is very sharply peaked 
at 1020 cycles and greatly attenuates all frequen- 
cies except those comprising a narrow band cen- 
tered at this frequency. The effect is to provide 
additional discrimination against background 
noise in the reception of cw signals or mcw signals 
modulated with 1020-cycle tone. 


3.36 Power Amplifier—The audio system con- 
sists of the audio amplifier power tube, Type-41 
(V109), the output transformer (T105). The 
grid of the amplifier tube is coupled to ‘the pre- 
ceding filter band-pass unit by means of the 
coupling capacitor (C179). Capacitors C180 
and C204, and resistor R129 provide audio com- 
pensation. The system is capable of delivering 
more than 300 milliwatts into a non-inductive, 


the ganged- 
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600-ohm load with less than 10% total distor- - 
tion. The output system terminates at the jacks 
(J104, J105) on the front pane! of the receiver. 


3.37. Volume and Sensitivity Control—Provi- 
sion is made for controlling the sensitivity and 
output of the receiver by means of a dual volume 
control (R135A, R135B), front panel mounted, 
and marked “VOLUME.” Clockwise rotation of 
the contro] increases the sensitivity of the receiver. 
The potentiometer R135A increases the sensi- 
tivity of the receiver by decreasing the bias on the 
r-f amplifier tube (VI02) and the second i-f 
amplifier tube (V106). However, the gain of 
the r-f tube is further controlled by the action 
of the gain equalizer resistor (R103). (See Para- 
graph 3.23.) The second section of the manually 
operated dual control circuit consists of R135B, 
the first i-f amplifier cathode resistor (R117), 
the antenna equalizer resistor (R139), and the 
antenna attenuator resistor (R!40) and the bias 
bleeder resistor (R141). These, in conjunction 
with sections of the selector switch and frequency 
range switch, cause the first i-f amplifier tube 
(V105) to be operated at maximum gain for 
bilateral or unilateral reception and at a predeter- 
mined gain adjusted by means of R139 (the con- 
trol marked “ANTENNA EQUALIZER’) when 
used for non-directional reception. Resistor R139 
serves to vary the cathode bias on the second i-f 
amplifier tube (V106). The potentiometer 
R135B serves to shunt this resistor as the volume 
control is advanced, thus maximum sensitivity can 
be attained regardless of the adjustment of the 
antenna equalizer resistor R139. 


3.38 Plate Supply Filtering—Additional filter- 
ing of the d-c plate voltage supplied the receiver 
is provided by the filter capacitors, C183A, 
C183B, C184A, C184B, C185A and C185B con- 


tained in the receiver unit. 


3.39 DYNAMOTOR FILTER, TYPE CRV- 
OR CEX-21562—The Dynamotor Filter, Type 
CRV- or CEX-21562, is designed for continuous 
duty with a rated power output of 220 volts d.c., 
at 70 milliamperes. The required power input to 
the low voltage winding under this condition is 
1.23 amperes at 27.9 volts d.c. The armature is 
supported upon ball bearings and turns at 4400 
rp.m. A high voltage filter consisting of capac- 
itors C303A, C303B and C305, is incorporated in 
the unit. See the schematic drawing, Figure 14 
and the connection drawing, Figure 27. Addi- 
tional filter capacitors are contained in the radio 
receiver. (Refer to Paragraph 3.38.) 


3.40 A low-voltage filter, consisting of the ca- 
pacitors C301, C302 and C304, and the low- 
voltage filter coil L301 are provided to prevent 
the dynamotor from feeding interference into the 
receiver by way of the heater circuits. Radiated — 
interference, which might be introduced into the 
loop at frequencies below 50 kc. is minimized by 
means of a shield which is mounted upon the dy- 
namotor-filter base, completely shielding the unit. 


3.41 LOOP ANTENNA EQUIPMENT—The 
loop antenna and loop mounting assembly con- 
sists essentially of two complementary units, i.e., 
the loop antenna assembly, Type CRV-69065, 
and the loop drive assembly, Type CRV-69064. 
These two units are connected mechanically by 
the loop drive extension. 


3.422 LOOP ANTENNA ASSEMBLY, TYPE 
CRV-69065—The loop antenna, Type CRV- 
69065, consists of two loop windings, one de- 
signed for use on frequencies between 15 kc and 
70 ke, and the other for use on frequencies be- 
tween 100 kc and 1750 ke. Each loop antenna 
is individually shielded and both are contained 
within a light, streamlined housing. The proper 
loop winding for operation on any frequency 
band is selected by sections $104D and E of the 
“FREQUENCY RANGE’ switch and sections 
S103A and B of the “SELECTOR” switch. 


3.43 A schematic diagram of the loop antenna 
unit is shown in Figure 14. The low-frequency 
antenna consists of coils L401A and L401B, and 
the high-frequency antenna of coils L402A and 
L402B, the mid-point of each pair being 
grounded to provide a symmetrical loop circuit 
with respect to ground. The axis of the high-fre- 
quency winding is at right angles to that of the 
low-frequency winding. Attached to the shaft 
used to rotate the loop are two azimuth scales, 
one above the other, their zero points displaced 
by 90° with respect to each other. This is neces- 
sary for two reasons: (1) to take into account 
the 90-degree relationship of the two loop wind- 
ings, and (2) to compensate for the 90-degree 
relationship between minimums for “BILAT?’ 
and “UNILAT:” types of operation. An index 
and mask is shifted vertically from one scale to 
the other so that the proper scale is visible for 
the type of operation and the loop winding being 
used. This is accomplished automatically by a 
relay (K401) in the loop drive assembly ener- 
gized by grounding the relay circuit through a 
portion of the “FREQUENCY RANGE” switch 


3.44 The selection of the proper loop winding 
is accomplished by means of the “F REQUENCY 
RANGE” switch. Three sections of this ganged 
switch are involved: S104A, S104D, and SI04E. 
Section S104A transfers the loop cable compen- 
sating capacitor (C202) from one loop winding 
to the other and connects the loop cable padder 
capacitor (C206) in the circuit for all bands ex- 
cept Band 6 (800 ke to 1750 ke.) Sections 
S104D and S104E connect the proper loop wind- 
ing to the respective loop primaries of the loop 
tuner coils (L113B to LII8B, inclusive). By 
means of sections S103A and S103B of the “SE- 
LECTOR"” switch, the loop windings are discon- 
nected from the loop primaries of the loop tuner 
coils and grounded when the “SELECTOR” 
switch is in the “NON-DIR” position. The azi- 
muth scale relay (K401) is located in the upper 
part of the azimuth scale housing (loop drive as- 
sembly). Connections from the receiver to the 
loop antenna and relay are brought out at the 
loop cable receptacle (J101). Cable W501 con- 
nects from J101 to J401, the loop cable con- 
nector located in the base of the loop antenna as- 
sembly. Two leads for the relay (K401) are 
brought out at J402 and from this point cable 
W504 is used to inter-connect from the loop an- 
tenna assembly to receptacle J403 and relay 
K401 in the loop drive assembly. 


3.45 The underside of the loop antenna as- 
sembly is rigidly bolted to the reinforced skin of 
the aircraft. e loop housing and hase are 
mounted above the fuselage and the shaft or loop 
drive extension is extended down inside the air- 
craft. Two mounting clamps are provided on the 
loop drive extension so that the loop drive as- 
sembly can be rigidly mounted by means of 
straps when excessive vibration is encountered. 
Normally, the use of these straps is not required. 
Electrical connections between the loop windings 
and the loop cable connector (J401) are com- 
pleted by means of the slip-rings and brushes, 
permitting continuous electrical circuits as the i00p 


(terminals 7 and 11 of S104D, terminals 8 and 9- 
of SI04C and terminals 6, 7 and 8 of section 
S103A of the selector switch). Shown below 


are the scale and relay positions obtained for all 


is rotated through 360 degrees. See Figure 32. 


3.46 The loop mounting pedestal is supplied 
with a shaft of sufficient length to place the bot- 
tom of the handwheel at 36'%4 inches, 34 inches 


or 12 inches, as required, from the bottom of the 


combinations of “SELECTOR” and ‘“FRE- 


QUENCY RANGE” switch settings. 


Visible Scale 


Visible Scale 
Selector Bands Bands 3 to 
1&2 6, incl. 
NON-DIR. Relay inoperative (See Note) 
BL-LAT. UPPER LOWER 
UNLLAT. LOWER UPPER 


NOTE—Under this condition the relay is not 
energized on any of the frequency bands and 
the upper scale is visible. However, the loop is 
not used in the “NON-DIR" position and there- 
fore the visible azimuth scale has no significance. 


loop antenna assembly. 


3.47 LOOP DRIVE ASSEMBLY, TYPE CRV- 
69064—-The loop drive assembly, Type CRV- 
69064, constitutes a means for rotating the loop 
windings, locking them in any desired position, 
and determining the indicated azimuth by means 
of one of two indices and azimuth scales con- 
tained in the pedestal base. A handwheel is 
provided to facilitate rotation of the loop an- 
tenna. The indices and azimuth scales are located 
just above the handwheel, enclosed in a pro- 
tective housing and visible through a glass win- 
dow. A brake lever, conveniently located, serves 
to engage a vernier adjustment. When this 
vernier is brought into play the loop can be ro- 


tated only by means of the vernier adjustment. 
An adjustable detent mechanism prevents drifting 
of the vernier control under sustained vibration. 


3.48 The azimuth scales are graduated in 
|-degree steps from 0 to 360 degrees, each 10- 
degree interval being numerically indicated. 


3.49 The azimuth scale and brake housing may 
be set at any of four positions with respect to 
the loop drive extension. This is accomplished 
by repositioning a Bristo screw (exposed by_ 
unscrewing the threaded collar on the top of the 
“housing) and setting it in any one of the four 
holes provided in the outer sleeve of the loop 
drive extension. 


NOTE: Before making this adjustment it is 
necessary either to release the brake or to loosen 
the squeeze nut locking the azimuth scales as- 
sembly to the vertical shaft of the assembly. 


3.50 The azimuth scales and drive assembly is 
positioned with respect to the loop antennas by 
loosening the squeeze nut on the bottom of the 
vertical shaft. This squeeze nut is located under- 
neath the handwheel and is easily accessible. 
This adjustment and the operation described in 
Paragraph 3.49 are fully explained under “‘In- 
stallation,”” Paragraphs 4.14 to 4.16. 


3.51 EQUIPMENT. CABLES—A _ seven-con- 
ductor loop cable (W501), from 5 to 1014 feet 
long, as required for a specific installation, is 
used for making connections between the loop 
antenna and the receiver. The two pairs of con- 
ductors for the loop are each separately shielded 
from the ground wire and the relay-supply wire. 
The entire group of wires is enclosed in a syn- 
thetic-rubber-covered, flexible, metallic conduit. 
This cable is equipped with two 7-contact plugs 


IV 


for connection to the receptacle (J401) at the 
loop drive assembly and to the receptacle marked 
“LOOP” (JfQ1) on the receiver front panel. 
Threaded connectors serve to retain the plugs in 
their respective jacks. 


3.52 A two-conductor cable (W504) of proper 
length for the specific installation is supplied for 
completing the relay connections between sockets 
J403 at the azimuth scale housing and J402 at 


- the top of the loop drive extension. 


3.53 The three-conductor dynamotor cable 
(W502), for making connection between the re- 
ceptacle (J102) marked “DYNAMOTOR”™ on 
the front panel of the receiver and the receptacle 
J301 on the dynamotor-filter, must be fabricated, 
using the bulk cable and fittings provided. Simi- 
larly, a two-conductor power cable (W503) 
must be fabricated for making connection be- 
tween the “POWER” socket (J103) on the re- 
ceiver panel and the junction box where primary 
power is to be derived. These cable assemblies 


are shown in Figures 33, 34, 35 and 36. 
3.54 LINE FILTER—In order to reduce noise 


in the equipment due to interference entering 
through the battery cable a filter is provided 
which should be connected as shown in Figures 
14, 47, 48 and 49. It consists of coils L138 and 
L139 and capacitors C212 and C213 which are 
completely shielded. In some DZ-2 equipments 
this filter was not installed at time of shipment. 
Instructions for installing the filter in such units 
are given in paragraph 4.41. If the filter is not 
supplied with the equipment for which this in- 
struction book is provided, modifications in the 
circuits as indicated by comparing Figures 14 and 
15 ae Figures 47 and 48 should be particularly 
noted. 


INSTALLATION 


4:1 RECEIVER, TYPE CRV- OR CEX-46152 
—Unlock the snapslides and remove the receiver 
mounting base CRV- or CEX-46087. 

4.2 Secure the mounting base to a principal 
structure of the aircraft using eight No. 8-32 
round-head screws and nuts. The location should 
be such as to allow normal operating access to 
the panel controls. The required clearances and 
mounting hole dimensions are shown in Figure 29. 


4.3 Replace the receiver on the mounting base 
and close the snap slides. Lock the snap slides 
in place using safety wire. 


4.4 DYNAMOTOR-FILTER, CRV- OR CEX- 
21562—Unlock the snapslides and remove the 
a mounting base CRV- or CEX- 


4.5 Secure the base to a principal structure of 
the aircraft using four No. 8-32 flat-head screws 
and nuts. The location chosen should be at some 
point within a reasonable distance of the receiver 
location but as far as possible from the loop an- 
tenna. Allowance must be made for accessibility 
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to the cable receptacle. All necessary clearances 
and mounting dimensions for the base are shown 
in Figure 31. 


4.6 Replace the dynamotor-filter unit on its 
base and close the snapslides. Lock the snap- 
slides in place using safety wire. 


4.7. LOOP DRIVE ASSEMBLY, TYPE CRV- 
69064, LOOP DRIVE EXTENSION, AND 
LOOP ANTENNA ASSEMBLY, TYPE CRV- 
69065—The loop antenna assembly should be 
mounted on the center line of the ship or as close 
thereto as is possible. The location chosen should 
be such that convenient access to the handwheel 
and brake controls, and unobstructed visibility 
of the azimuth scales are provided for the opera- 
tor controlling the receiver. Also, the location 
chosen should be such that the loop antenna as- 
sembly when mounted above the fuselage will be 
well removed from any closed loops or other ob- 
structions which might interfere with successful 
direction finding. 


4.8 With such a location selected, mountng 
holes, as shown in Figure 30 should be cut 
through the skin of the aircraft and the skin re- 
inforced preparatory to installation of the loop 


assembly. 


4.9 Refer to Figure 32 and disassemble the 
loop drive assembly in the following manner: 
(a) Loosen the collar (G) using short lengths 
of 4-inch drill rod as a wrench. 

(b) Remove the Bristo teat-screw (I) normally 
covered by the collar (G) 

(c) Loosen the squeeze nut (B) on the under 
side of the handwheel which secures the hand- 
wheel to the inner or driving shaft (H). 

(d) Drop the assembly off the shafts. 


4.10 Under certain installation conditions an 
alternative method of disassembly may be neces- 
sary as follows: 

(a) Loosen the collar (K) using the 4” drill 
rods, 

(b) Remove the screw (L) from the inner 
shaft through the exposed hole in outer shaft. 
(c) Remove the Bristo teat-screw (O) using 
the wrench which is supplied. 

(d) Pull the shafts (H) and (J) from the base 
of the loop assembly. 


NOTE: The method outlined in Paragraph 4.9 


is to be preferred. 


4.11 It is not recommended that the loop 
housing be disassembled from the metal base. 
The two loop antennas are at right angles to each 
other and must be folded to the same plane be- 
fore the housing can be removed. This procedure 
is fully described under ‘“‘Service’’ Paragraphs 
6.81 and 6.82 and requires no description here as 


nothing is gained by such disassembly at this - 


time. 


4.12 To install the loop antenna assembly and 
loop drive assembly, proceed as follows: 

(a) Bolt the loop antenna assembly to the air- 
craft structure, using the four '4-28 bolts pro- 
vided. The center line of the streamlined loop 
housing should be parallel to the longitudinal 
center line of the aircraft. 


4.13 Re-assemble the loop drive extension 
shafts and the loop antenna assembly by proceed- 
ing in reverse order with the operations described 


in Paragraph 4.9 (a) to (d) or 4.10 (a) to (d). 
NOTE: The inner shaft has an offset slot milled 


in its upper end. is slot engages an offset 
blade on the end of the drive shaft so that the 
two can be assembled only in one relation to 
each other. To reassemble the shafts slowly ro- 
tate the shaft until the offset blade engages in the 
slotted shaft. Both shafts engage within a sleeve. 
If at any time it should become necessary to re- 
move the upper shaft, this may be accomplished 
after removing the set-screw (N) permitting 
withdrawal of the upper shaft. 
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4.14 If the loop drive assembly (handwheel 
azimuth scales and brake housing) was not dis- 
assembled from the loop drive extension shafts 
previous to installation, it is possible that par- 
tial removal of same will now be necessary in 
order to procure the proper angular position of 
the azimuth scales and index window. Proceed 
as follows: 

(a) Loosen the collar (G) using two pieces of 
Y4-inch drill rods as a wrench. 

(b) Remove the Bristo screw (I) normally 
covered by the collar. 

(c) Release the brake lever (C) and rotate 
the housing assembly to any of the four positions 
determined by the four holes (in quadrature) 
which are provided. If an intermediate position 
is required, drill a new hole in the outer shaft 
at the desired position. 

(d) Replace the Bristo screw 
collar (G). 


4.15 To complete the installation it is necessary 
to set the zero-azimuth scale calibration with 
respect to the index and the loop antennas. To 
do this it is necessary to know the position of the 
loops inside the housing. This is determined by 
inserting a small rod or the shank of a number 6 
drill in the small hole (M) located just below 
the threaded bushing and which passes through 
the outer shaft under the collar (K). Rotate the 
loop shaft slowly until this rod drops into place 
and locks the shaft (H) in the proper position. 


(I) and the 


4.16 This position is zero-azimuth and the azi- 
muth scale should be set to 0 azimuth if the 
shutter relay is energized, or to 9 (90°) if the 
shutter relay is de-energized. To position 
the azimuth scale, loosen the squeeze nut (B) 
beneath the handwheel ‘and rotate the hand- 
wheel until the index coincides with the zero 
calibration on the scale. Tighten the nut, keep- 
ing the scale as close to zero as is possible taking 
care that the handwheel is held against the wrench 
pressure. If pressure is applied to this squeeze 
nut without holding the handwheel, the inner 
shaft will be twisted with resultant damage. 
Final and precise setting of the scale is accom- 
plished by loosening the four screws (A) in the 
elongated slots near the outer edge of the under 
side of the handwheel, and moving these screws 
until the index (D) coincides with the proper set- 
ting of the azimuth scale as given above. Re- 
tighten the four screws. 


See the note following Paragraph 4.24. 


4.17 Should it be necessary to shorten the loop 
drive extension, refer to Figure 32 and disas- 
semble the extension shafts from both the loop 
antenna assembly and the loop drive assembly, 
following the instructions outlined in Paragraph 
4.9 and 4.10. Using a lathe to insure a perpen- 
dicular cut-off, remove a sufficient length from 
the lower end of the outer tubing (J) to reduce 
the extension to the required length. Cut a similar 
length from the lower end of the inner tubing 
(H), taking care to remove all burrs from the cut. 


Reassemble the extension shafts to the loop as- 
sembly. Place the loop drive assembly on the 
shafts and rotate the housing to the desired angu- 
lar position. Drill a new hole through the outer 
tubing and bolt the housing to the shaft. Note 
the instructions outlined in Paragraph 4.14. 


4.18 INSTALLATION OF CABLES—CAU- 
TION! AVOID ALL BENDS HAVING A 
RADIUS LESS THAN SIX INCHES: The plugs 
on all cables are fastened into their correspond- 
ing receptacles by means of a threaded coupling 
+ ring which is part of each plug. To remove the 
plug from the receptacle, the coupling ring must 
be loosened. 


4.19 Connect the loop cable (W501) to the 
receptacle on the loop pedestal (J401) and run 
it by any convenient route to the “LOOP” re- 
ceptacle on the receiver unit (J!01). Anchor the 
cable to the aircraft structure at as many points 
as are necessary to keep the cable from whipping 
about. Be particularly careful not to run the cable 
where it might interfere with the controls of the 
aircraft. Protect the cable against abrasion at 
any points where it touches aircraft structural 
members, either by anchoring the cable firmly at 
such points, or binding the cable with tape. 


CAUTION: The equipment was aligned for a 
definite length of loop cable before shipment 
from the factory. Refer to Maintenance, Para- 
graph 6.86. If the cable length does not agree 
with the cable data given in Paragraph 6.86, the 
realignment procedure given therein should be 
followed. 


4.20 The dynamotor cable (W502), which 
connects the “DYNAMOTOR?” receptacle on the 
receiver unit (J102) to the receptacle on the 
dynamotor unit (J301), must be fabricated as 
shown in Figure 34, 

4.21 The power cable (W503) must be fabri- 
cated (refer to Figure 35) of sufficient length 
to connect at a junction box from which 24 volts 
may be obtained. (Preferably the junction box 
nearest to the aircraft battery.) A 34-inch 
coupling should be used for entering the junction 
box. Connect the black wire to the grounded, 
negative side of the 24-volt circuit and the red 
wire to the positive, 24-volt terminal in the junc- 
tion box. Run the cable to the receiver, observ- 
ing the same precautions as are outlined in Para- 
graph 4.19, and connect to the “POWER” re- 
ceptacle (J103). The dynamotor-filter should 
be mounted as far from the loop antenna as pos- 
sible and still convenient of access from the 
receiver. 

4.22 A 600-chm headset (not supplied with 
the equipment) should be connected at either 


of the “PHONES” jacks (J104, J107). 
4.23 SENSE ANTENNA-—The sense antenna 


should be of the common forms of aircraft an- 
tenna having an effective height of from 0.25 
meter to 2.5 meters and a capacitance of from 
150 mmfd. to 800 mmfd. provided that the fol- 


lowing precautions are observed: 
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(a) The sense antenna and loop should be sym- 
metrical with respect to the fore and aft center 
line of the aircraft if horizontal pick-up is to be 
avoided, and if the same quadrantal error is to be 
obtained on either side of the aircraft. 

(b) It must not be so close to the loop as to 
cause distortion of the field pattern of received 
signals as intercepted by the loop. minimum 
of 2 feet is necessary. 

(c) If good indications on radio range cones-of- 
silence are desired, the sense antenna should be 
mounted below the structure of the aircraft and 
should be a vertical antenna or a symmetrical an- 
tenna of the inverted ‘T”’ type. 

CAUTION: Burm-out of UNILATERAL AD- 
JUSTMENT controls may result from excessive 
pick-up, on UNILATERAL operation, from trans- 
mitters operating on the aircraft. It is suggested, 
in conditions when such excessive pick-up is en- 
countered, that a relay be installed to disconnect 
the sense antenna from the direction finder 
equipment or to ground the direction finder an- 
tenna post, when the aircraft transmitter is turned 
on. This troublesome effect occurs only when the 
direction finder is in the UNILATERAL operat- 
ing position, whether the equipment is turned 
“ON” or “OFF.”’ If a relay cannot be conveni- 
ently installed, it is suggested that a placard be 
posted requiring that the set be kept in the BI- 
LAT or NON-DIR position when not in use. 

4.24 The sense antenna should be connected 
to the antenna post “A’’ (J105) of the radio 
receiver. 

NOTE: If the antenna position in relation to the 
aircraft structure is reversed with respect to the 
initial calibration (i.e., a change is made from an 
antenna above the ship to one below, or vice 
versa) the “sense” will be reversed from that of 
the initial calibration. See paragraph 6.85. 
4.25 The ground post “G’’ (J106) should be 
connected to a good ground on a principal me- 
tallic structure of the aircraft. As is necessary 
with all aircraft in which radio apparatus is in- 
stalled, all structural members of the aircraft 
must be well bonded together. In all cases the 
ground lead should be as short as possible. 

4.26 ADJUSTMENT FOR NON-DIREC- 
TIONAL RECEPTION—To adjust the equip- 
ment for non-directional operation proceed as 
follows: 

(a) Turn the “POWER” switch “ON,” the 
“SELECTOR” switch to ‘“‘NON-DIR.” and the 
“FREQUENCY RANGE” switch to the *800- 
1750” position. 

(b) Tune in a signal at approximately 1750 kilo- 
cycles. 

(c) Adjust the ““VOLUME” control to a com- 
fortable level below that at which overloading 
occurs. 

(d) Open the slide cover on the three adjust- 
ments (“ANT. TRIM.,” “UNILAT. TRIM., 
and “UNILAT. COUP.”) near the center of the 
receiver panel. ; 

(e) Using an insulated alignment screwdriver, 


a 
# 
a 


adjust the “ANT. TRIM." capacitor (C105) for 
maximum volume, reducing the output by means 
of the “VOLUME.” control if the receiver shows 
signs of overloading. If an output meter is avail- 
able, it should be plugged into either of the two 
“PHONES” jacks to obtain a more accurate in- 
dication for optimum adjustment. 


4.27 ADJUSTMENT FOR DIRECTION 
FINDER OPERATION — Adjustment of the 
“UNILAT. TRIM.” and “UNILAT. COUP.” 
controls is accomplished as follows: 
(a) Leaving the “POWER” switch, “TUN- 
ING” dial and “VOLUME” control in their re- 
spective positions as outlined in Paragraph 4.26 
(a), turn the “SELECTOR” switch to “BILAT.” 
the “FREQUENCY RANGE” switch to Band 3 
(100 ke to 200 kc) and tune in a signal at ap- 
proximately 200 kilocycles. The position of the 
signal source. with respect to the bearing of the 
ship must be known. 
(b) Swing the loop to obtain the signal bear- 
ing as indicated by the correct rather than the 
reciprocal of the two nulls obtained. It is essen- 
tial that the correct bearing rather than the re- 
ciprocal be used for further reference. 
(c) Set the “SELECTOR” switch to “UN- 
ILAT.” and rotate the loop 90 degrees so that the 
azimuth scale reading is the same as that of the 
Previously indicated bearing. See Paragraph 
4.27 (b). (The index and shutter will have 
automatically shifted so that a scale displaced by 
0 degrees with respect to the first will now be 
visible. ) 
(d) Turn the “UNILATERAL ADJUST- 
MENT” (R102) and attempt to obtain a min- 
imum signal. If the signal does not decrease, 
turn the loop 180 degrees from the last setting 
and vary the “UNILATERAL ADJUSTMENT” 
until a minimum signal is obtained. 
(e) The minimum signal should occur at a read- 
ing on the visible scale which is the same as the 
correct bearing rather than the reciprocal. If it 
occurs at the latter ‘setting, it will be necessary to 
reverse the azimuth scale to correct this 180-de- 
gree ambiguity before proceeding further. Refer 
to Paragraph 4.16. 


(f) Using an insulated alignment screwdriver, 


adjust the “UNILAT. COUP.,” capacitor (C101) 
and the “UNILAT. TRIM.,” capacitor (C102) to 
get the best unilateral null. Since these two con- 
trols are electrically interlocking they should be 
adjusted alternately. In general, the “UNILAT. 
COUP.” is used to compensate for antennas of 
various effective heights, and the “UNILAT. 
TRIM.” is used to maintain circuit resonance 
when the “UNILAT. COUP.” is changed. The 
“UNILATERAL ADJUSTMENT” (R102) 
should be varied simultaneously with the adjust- 
ment of these two capacitors, as it has a very 
marked effect on the unilateral (front-to-back) 
ratio. 


4.28 It will be seen that there are many 
adjustment combinations which will give a 
good unilateral ratio at any: one frequency. The 


adjustments should be checked on all bands to 
make certain that the best average combination 
of adjustments is attained. Careful alignment at 
200 kilocycles on the “100-200” band will nox- 


mally give acceptable performance on all bands. 


4.29 The setting of the “UNILATERAL AD- 
JUSTMENT” (resistor R102) should be ob- 
served. It will be noted that increasing the 
capacitance of the “UNILAT. COUP.,” capaci- 
tor (CIO1) increases the required amount of re- 
sistance for RI02. Capacitor C101 should be so 
adjusted that the “UNILATERAL ADJUST- 
MENT™ control operates around mid-scale on 
Band 2 (32.5 ke to 70 ke) and does not reach 
“O" on Band 6 (800 ke to 1750 ke) or “50” 
on Band I (15 ke to 32.5 ke). 


4.30 Close the slide cover over the trimmers 
after completing the adjustment. : 


4.31 ANTENNA EQUALIZER ADJUST- 
MENT—The “ANTENNA EQUALIZER” re- 
sistor (R139) should be adjusted as follows: 
(a) Set the “SELECTOR” switch on “BILAT.” 
and the “FREQUENCY RANGE” switch on 
Band 4 (200 ke to 400 kc) and tune in a signal 
at approximately 400 kilocycles. Choose a sig- 
nal with a known field strength of about 500 
microvolts per meter. Orient the loop for max- 
imum signal pick-up. 

(b) Adjust the “VOLUME” control for a com- 
fortable volume in the headphones (approxi- 
mately 10 milliwatts). 

(c) Turn the “SELECTOR" switch to the 
“NON-DIR.” position. 


(d) Open the “ANTENNA EQUALIZER” 
cover and with a screwdriver adjust R139 until 
the same volume is obtained in the headphones 
on both bilateral and non-directional reception. | 


4.32 QUADRANTAL ERROR CALIBRA- 
TION—The wave front of a signal arriving at the 
loop is distorted by the structure of the airplane 
on which the loop is mounted, resulting in errors 
in the bearing taken on the signal. The error 
known as a Quadrantal Error is usually maximum 
on signals arriving from directions at approxi- 


mately odd multiples of 45° (45°, 135°, 225°, 


‘and 315°) as measured clockwise around the 
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Plane from a line through the nose and the tail 
of the aircraft. Zero degrees is defined as the 
arrival angle of signals from stations dead ahead 
of the‘aircraft. The error is usually zero at zero 
degrees, 90°, 180°, and 270°. The effect of the 
metal airplane structure is to distort the radio 
waves along the length of the ship so that signals 
from stations forward of the wings are crowded 
closer to the ship's heading, while signals from 
stations aft of the wings are crowded closer to 
the ship's tail. An error curve plotted in rec- 
tangular coordinates (error angle as ordinate; sig- 
nal arrival angle as abscissa) usually approaches 
a double frequency sine wave in appearance. 
However, in the case of large wing areas, the 
effect of the wings is similar to that of the fuse- 
lage and the error curve is more irregular. 


4.33 Symmetrical placement of the loop and 
sense antenna (and any other antenna) is desir- 
able. With such an arrangement, the error curve 
more closely repeats the errors obtained from 
zero degrees to 180° over the region from 180° 


to 360°. 


4.34 If many planes of one type are to have the 
direction finder equipment installed, uniformity 
of installation is important. It has been found 
practical to take one set of data for the error 
veurve and apply it to all direction finders in- 
stalled on like planes having like installations. 
The advantages are obvious. 


4.35 The error curve will be found to change 
as the radio frequency is changed. Thus, if the 
equipment is to be used over its entire frequency 
range, data must be taken at several frequencies. 
The error is usually small at the lower radio fre- 
quencies, being in some cases negligible, but in- 
creases as the radio frequency is increased. 

practical method of applying the proper correc- 
tion at any frequency is that of plotting on one 
chart error curves for several frequencies over 
the frequency range of the equipment, thus en- 
abling the operator to interpolate between the 
curves for the specific frequency of the signal on 
which the bearing is taken. The number of 
curves required will depend upon the order of 
change of the error curve as frequency is changed 
which in turn will depend upon the type of air- 
plane and the installation. It is suggested that 
data be taken for the following frequencies: 


Band Band 


Frequency 


Frequency 


4.36 The data for the error curve should be 
taken with the aircraft in flight. Data taken with 
the ship on land or floating on water are usually 
not applicable for bearings taken during flight. 
Direction finder equipment to be used on sea- 
going aircraft while the ship is afloat on water 
should have a separate calibration of quadrantal 
error with the ship afloat. The difference be- 
tween flight data and the stationary position data 
increases with frequency. The difference is usu- 
ally much greater when the loop is mounted be- 
neath the aircraft than when the loop is above. 


4.37. One method of obtaining flight data for 


the error curves is as follows: 


(a) Use the direction finder equipment as a hom- 
ing device (loop set at zero degrees azimuth) 
with the equipment tuned to a station at least 100 
miles distant. The signal strength of the station 
must be sufficient to allow bearing accuracies bet- 
ter than plus or minus one-half degree. While 
flying in the homing direction set the ship's di- 
rectional gyro at zero degrees. 
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(b) Keep the aircraft approximately horizontal 
and fly in a circle of one to one and one-half 
miles in diameter. At given intervals take simul- 
taneous readings of the directional gyro compass 
and the observed bearing taken with the direction 
finder equipment. 


(c) The differences between the simultaneously 
recorded readings should be plotted as the or- 
dinate on rectangular coordinates against the ob- 
served direction finder bearing as the abscissa. 
For example, if the gyro reading should be 45° 
and the observed d-f bearing should be 42.5°, 
the d-f bearing must be corrected by adding 2.5° 
to give the true 45° bearing. Thus at 42.5° on 
the abscissa a point would be plotted as ADD 
2.5°. The ordinate scale should have an “ADD” 
scale above the zero reference line and a *“SUB- 
TRACT” scale below the zero reference. 


4.38 An alternative method of obtaining flight 
data for the error curves is similar to that out- 
lined in Paragraph 4.37, except that the station 
may be closer to the point of bearing observation 
(about 5 to 10 miles) and the ship flown over a 
marker on the ground (such as a readily identi- 
fied building or a crossing of two roads). The 
ship is own over the marker while homing on 
the station. The gyro compass is set to zero and 
checked at the time the marker is crossed. There- 
after different angles of flight approach are made 
to the marker. At each crossing of the marker, 
simultaneous readings of the gyro and the d-f 
azimuth are taken. The differences between the 
gyro and d-f bearings are plotted as outlined in 


Paragraph 4.37 (c). 


4.39 The data for error curves of aircraft afloat 
may be taken by swinging the ship about a point 
of anchorage as an axis and observing differ- 
ences between the d-f bearings and pelorus read- 
ings taken on a shore point in line with the ship 
and the station if the station is ashore. Alter- 
nately, the station may be on a vessel provided 
for the purpose in which case pelorus readings are 
taken directly on the vessel. The pelorus sight 
should be made in either case on the reference at 
a distance of at least 3 miles and with the pelorus 
located as near to the loop as possible so as to 
minimize errors of observation. The errors ob- 
served are plotted on an error curve, as outlined 


in Paragraph 4.37 (c)- 


CAUTION: Two causes of abnormal quadrantal 
error and of abnormal operation are given below: 


a. Antenna systems of both transmitting and re- 
ceiving sets installed on the aircraft may cause 
reradiation, resulting in erratic quadrantal error 
versus frequency; that is, a smooth interpolation 
between quadrantal error calibration curves at 
two frequencies is not possible. At the same time, 
sense indications for UNILATERAL _operation 
are usually very poor, and sometimes, impossible 
to obtain. If quadrantal error correction calibra- 
tions are made at too widely spaced frequency 
intervals, a relatively sharp effect of another reso- 


nant antenna system may be missed. However, 


the effect on UNILATERAL operation, men- 
tioned above, is stressed here as a warning that 
the resonant effect may be present. Alternate 
grounding and reconnecting the antenna sus- 
pected of being the cause, and noting the effect 
on UNILATERAL operation, is suggested as a 
quick means of detection. All antenna systems, 
affecting operation of the direction finder equip- 
ment or known to be resonant within or near its 
tuning range (15 kc to 1750 kc), should be dis- 
connected from their respective equipments or 


grounded at the time quadrantal error calibra-_ 


tions are being made, and also when the direction 
finder is being used for taking bearings. Further 
investigation of the effect of varying the antenna 
tuning of transmitters and of changing the band 
settings of receivers is suggested, if it is desirable 
that the antennas of these equipments remain 
normally connected. The posting of placards, 
giving operational requirements, is suggested. 


b. The presence of closed structural loops near 
the loop antenna of the direction finder may 
necessitate abnormal quadrantal error corrections 
at some azimuth angles. Such closed loops may 
be in the form of electrical supply wiring, piping, 
supporting frames of other apparatus and the like. 
The influence of small loops diminishes more 
rapidly with respect to their distance from the 
loop antenna of the direction finder than that of 
loops of larger dimensions. A general rule is to 
avoid closed structural loops near the antennas, 
wherever possible, especially within a distance 
twice the diameter of such closed loops. 


4.40 The RADIO MATERIEL school pam- 
phlet on RADIO DIRECTION FINDERS (Chap- 
ters 7 and 8) is suggested as a source for de- 
tailed information on the subject of deviation 
errors. The subject is covered in detail for ship- 
board use but is nevertheless applicable for air- 
craft use if used intelligently, keeping in mind 
that errors are generally much less on aircraft 
installations. 


4.41 LINE FILTER INSTALLATION — In 
DZ-2 Equipments bearing serial numbers | to 350 
inclusive, as given on the receiver cabinet, the line 
filter was not installed at the point of manufac- 
ture. In cases where the line filter has not been 
installed or if a replacement must be made the in- 
structions given below should be followed. 

(a) Remove receiver chassis from case. Place 
-chassis on bench with top up and panel towards 
observer. 


(b) Unsolder the red lead and the red and 
black lead attached to the fuse terminals located 
in back of the panel (behind the dial-frequency 
chart). 

(c) Cut off the two leads at the point where 
the lacing ends. 

(d) Bend the two terminals with the aid of 
long-nosed pliers so that the terminals are at 
nearly right angles to the fuse block for their en- 
tire length. 
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(e) Turn the receiver over with bottom up and 
panel still towards the observer. 


(f) Remove the knob attached to the tuning 
drive shaft. Use the Bristo wrench supplied with 
the receiver for loosening the two knob set screws. 


(g) Remove the four large screws holding the 
two handles to the panel and chassis. Use a large 
screw driver with a width of blade nearly the 
full width of the screw slot so as to avoid burring 
of the screw head. 


(h) Remove the two binder-head screws lo- 
cated on the front panel between the dynamotor 
cable connector and the selector knob. 


(i) The front panel may now be pulled away 
from the remainder of the receiver sufficiently 
for access to connection points and further work 
as described in the following. 


(j) Unsolder the red lead from the power 
cable connector plug. Run the solder out of the 
connector pin for free entry of another lead to- 
be inserted later. Cut off the red lead at point of 
entrance of the chassis cable. 


(k) The red and black lead attached to the 
power switch should be unsoldered next. A sol- 
dering iron with a long point of about 4 inch 
diameter cross-section may be used to work the 
lead loose from its connection point at the switch. 
As an alternative, the knurled nut holding the 


’ switch to the panel may be removed making the 


switch connection accessible for unsoldering with 
an ordinary iron. Care must be taken to avoid 
scarring of the panel while removing the nut; a 
thin shield with a cut-out having a diameter ap- 
proximately that of the knurled nut may be used 
for protection. A pair of pliers with a broad nose 
is better than a sharp-end, long-nose type of 
pliers. for loosening the nut. After unsoldering 
the red and black lead cut it at the point of 
entrance to the chassis cable. 


(1) Two countersunk holes for mounting of the 
line filter must be drilled on the side of the chas- 
sis frame near the phone jack. See Figure 48 for 
location of holes. Dress the vertical portion of 
the chassis cable near the location for the fore- 
most mounting hole inward away from the chassis 
frame for clearance for drilling and subsequent 
mounting of the line filter. 


(m) The cabled leads running vertically along 
the chassis frame between the cable clamp indi- 
cated in Figure 48 and the fuse block should be 
worked in between the chassis frame and the con- 
denser drive mounting bracket. 


(n) Use the two flat-head screws furnished 
with the kit for mounting the filter. The longest 
braided pair should be dressed parallel to the 
cabled leads described in (m) .and_ similarly 
dressed between the chassis frame and the con- 
denser drive bracket.:-Pull this cable snug to- 
wards the top of the chassis... Thread the red and 
black lead from the line filter through chassis 
channel support (used for mounting’ of compart- 
ment boxes) at point where chassis cable passes 


this support. Pull through and solder to switch 
connection point from which the red and black 
lead was disconnected (Paragraph k). Replace 
the switch on front panel. 


(0) Reassemble the front panel, handles and 
tuning control knob (removed as per Paragraphs 


f, g, h and i). 

(p) Solder the red lead of the short braided 
pair to the connector pin of the power plug from 
which a red lead was removed (see Paragraph 
-(j)). Solder the black lead of this pair to the 
horizontal bus wire used for ground near the 
power plug. 

(q) Turn the receiver over, top up. Solder the 
red lead of the long braided pair (see Paragraph 
n) to the fuse block terminal away from the top 
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of the panel. The red and black lead of this pair 
is to be soldered to the top terminal of the fuse 
block. It is important that these two leads be as 
direct as possible from the body of the braided 
cable to the points of connection on the terminals, 
and that these points be as near to the fuse clips 
as possible. Otherwise an inductance loop is 
formed consisting of the two leads, the terminals 
and the fuse. This loop may radiate noise to the 
remainder of the receiver. After connection of 
the two leads dress them towards the fuse. Dress 
the cable towards the front panel. Tie the filter 
cable to the chassis cable at point where the two 
leads were cut as per Paragraph (c), using lacing 
twine or similar strong cord. 

(r) Replace receiver in case and check opera- 
tion. 


OPERATION 


5.1 NON-DIRECTIONAL RECEPTION — To 

adjust the receiver for non-directional reception, 

proceed as follows: 

(a) Turn the “POWER” switch “ON.” 

(b) Set the “SELECTOR” switch in the “NON- 
IR.” position. 


(c) Turn the “FREQUENCY RANGE” switch 
to the band desired. 


(d) Tune in the desired signal by means of the 
“TUNING” control. 


5.2 Adjust the “VOLUME” control to obtain 
the desired volume in the headphones. If over- 
loading occurs, as evidenced by a loss in output 
when the control is advanced beyond a certain 
point (output in excess of 300 milliwatts), the 
“VOLUME” control should be moved back to 
some point below that setting at which the over- 
loading occurs. It should be kept in mind that 
no automatic volume control is provided to re- 
duce automatically the gain on strong signals. 


5.3 If a tone-modulated or telephone- 
modulated signal is being received, turn the 
“CW-MCW” switch to “MCW.” If an unmodu- 
lated signal is to be received, turn this switch to 
‘the “CW” position. 


5.4 For unmodulated signals and for signals 
modulated with a 1020-cycle tone, it is possible 
to secure a great reduction of background noise 
and certain types of interference by turning the 
“AUDIO” switch to ““SHARP.”’ This places the 
1020-cycle audio filter band-pass in operation. 
For the reception of other types of signals, this 


switch should be left on “BROAD. 


5.5 BILATERAL RECEPTION (DIRECTION 
FINDING )—Operate the controls as outlined in 
Paragraph 5.1 (a to d), except that the 
“SELECTOR” switch should be turned to the 
‘BILAT.” position. 
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5.6 Release the brake on the azimuth control 
and rotate the loop to determine definitely the 
two points of minimum signal strength. These- 
points are called nulls, and, indicate the bearing 
in degrees with a 180-degree ambiguity with re- 
spect to the nose of the aircraft. _ 


5.7 If homing flight is desired, set the loop 
azimuth at ““O” degrees and fly the aircraft so 
as to maintain a minimum signal as heard in 
the headphones. The method for determining 
whether the flight is toward or away from the 
transmitter is described under “UNILATERAL 
RECEPTION,” Paragraphs 5.8 and 5.9. The 
loop may be locked at other angles to compen- 
sate for the drift caused by a cross wind. 


5.8 UNILATERAL RECEPTION (SENSE)— 
After obtaining the line of direction as outlined 
in section on “BILATERAL RECEPTION,” turn 
the “SELECTOR” switch to the “UNILAT.” po- 
sition. The azimuth scale index and shutter 
should shift between bilateral and unilateral types 
of reception. Rotate the loop so that the azimuth 
scale reading is the same as the bilateral bearing 
obtained previously. Turn the “UNILATERAL 
ADJUSTMENT” throughout its range and notice 
whether there is a minimum response at any po- 
sition of the control. 


If no definite minimum response is obtained, turn 
the loop 180 degrees from its present setting. 


5.9 If the minimum unilateral output is obtained 
when the azimuth scale reading is the same as for 
bilateral reception, the azimuth reading obtained 
is correct. If the minimum unilateral output is 
obtained when the azimuth scale reading is 180 
degrees different than the reading obtained for 
bilateral reception, the reciprocal bearing is 


correct. 
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MAINTENANCE 


6.1 GENERAL—This Model DZ-2 Aircraft 
Radio Direction Finder Equipment was carefully 
adjusted at the factory and should retain these 
adjustments over a reasonably long period of 
time. Adjustments and repairs, unless of a minor. 
nature, should be made in a well-equipped lab- 


_ oratory. Adjustments of any of the r-f circuits 


should not be changed until it is ascertained that 
the difficulty experienced is not the result of ex- 
ternal causes, or normal deteriorating influences, 
such as worn-out vacuum tubes, improper operat- 
ing voltages, blown fuses, external noises, and 
so on. Circuit details are shown in the schematic 
drawing, Figure 14. The receiver connections 
drawing, Figure 15 and the several individual 
connection drawings, Figures 17 to 21. 


NOTE: DO NOT REMOVE ANY OF THE 
TUBES FROM THEIR SOCKETS WHILE THE 
EQUIPMENT IS TURNED ON. TO DO SO 
MIGHT SUBJECT CERTAIN TUBES TO AB- 
NORMAL FILAMENT VOLTAGE. 


6.2 ROUTINE INSPECTION—Prior to each 
flight a routine inspection should be made suffi- 
ciently thorough to determine that the equipment 
is in working order. The inspection may be made 
on the landing field preferably at least 200 feet 
from hills, buildings, towers, power lines, tele- 
Phone lines and other large conductive objects 
which are likely to distort the wave front of 
signals picked up on the equipment. 

(a) Check the mounting of the Loop Antenna 
Assembly and Drive Assembly, the Dynamotor- 
Filter, and the Radio Receiver. 

(b) Check all plugs of connecting cables for 
mechanical tightness. The outer collar on each 
connector should be sufficiently tight so as to 
prevent rotation of the flexible cable with respect 
to the connector. Check phone cords for loose 
connections in the phone plugs and for abrasion 
or wear which may result in noise during opera- 
tion. 

(c) Operate the equipment on NON-DIR posi- 
tion of the SELECTOR switch. Tune in stations 
in each band, selecting stations giving weak sig- 
nals as a check on receiver sensitivity. Check 
operation of the CW-MCW switch and the 
AUDIO-SHARP-BROAD switch. Check the ap- 
proximate frequency of each signal tuned against 
the frequency-dial chart on the front panel. 

(d) Operate the equipment as a direction finder 
on the stations used in Paragraph (c). Bearings 
and reciprocal bearings should be taken on 
BILAT position of the SELECTOR switch, there- 
after checking sense operation on the UNILAT 
position. Check the bearings against known bear- 
ings. The sense check on UNILAT should be cor- 
rect according to the insfructions given on the 
azimuth scale shutter cover. 
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6.3 Periodic servicing at 500 hours of operation 
should include the following: 

(a) Check the receiver while installed in the 
ship as outlined in Paragraph 6.2. Note especially 
any noisy effects when the volume control and 
tuning capacitor control are turned. On UNILAT 
Position check for noise in the UNILATERAL 
ADJUSTMENT control while checking sense 
operation. Replacement of any components 
should be made only when the noise hinders 
proper operation of the equipment. 

(b) The UNILATERAL ADJUSTMENT con- 
trol can be expected normally to produce some 
noise near a null under those conditions when an 
absolute null adjustment may be possible on a 
strong station. The criterion as to whether the 
control should be replaced should be whether 
the noisy conditions are present on all stations and 
prevents the taking of definite sense indications. 
(c) After the preliminary checks of the equip- 
ment as installed in the ship, the receiver portion 
of the equipment should be removed to a work- 
shop bench equipped with a 28-volt source. The 
dynamotor cable, the battery cable and dyna- 
motor may be auxiliary ones. A loop drive as- 
sembly and loop need not be used during sub- 
sequent testing if no auxiliary one is available, in 
which case the receiver may be operated in the 
NON-DIR position. 

(d) Noise which is discernible only during ro- 
tation of the variable capacitor may be due either 
to a noisy Gain Equalizer Resistor R103, which 
is rotated through a gear train by the tuning can- 
trol, or the variable capacitor. Noise effects in 
either case are most likely to occur near maximum ~ 
capacity of the variable capacitor. If noise is 
present, the resistor R!03 should be short- 
circuited temporarily and a recheck be made for 
noise effect. If noise effects cease, the R103 is 
at fault. It should be changed only if the amount 
of noise hinders proper operation of the equip- 
ment. If noise effects continue during the re- 
check, the cause is likely to be dust or foreign 
matter between the variable capacitor plates. 
Removal of dust from the variable capacitor re- 
quires EXTREME care. Excessive pressure from 
a compressed air stream or inept attempts to wipe 
the plates may result in bent plates thus perma- 
nently destroying the alignment of one or more 
sections with respect to the others and requiring 
replacement of the variable capacitor. A com- 
pressed-air stream is usually most satisfactory but 
the adjustment of the stream should be made so 
that a minimum force required for blowing out 
the dust is used. 

NOTE: It is imperative that the air stream 
should be free from oil, water, and dust and 
should be so determined before use in clean- 
ing the variable capacitor or any other portion of 
the equipment. The air stream, properly adjusted, 


should enter the variable capacitor parallel to 
the plates. Isolated particles may be removed by 
using a narrow strip of paper between the plates 
while observing the action under a strong light. 


THE VARIABLE CAPACITOR PLATES MUST 
NOT BE TOUCHED IN ANY OTHER MAN- 
NER. 


(e) Remove the tubes from the receiver and 
check them on a tube analyzer. If the tube cur- 
rent is less than 80% of normal plate current 
(with 6.3 volts on the heater) the tube should be 
replaced. Be sure that all tubes are replaced 
tightly in their sockets and that all shields are 
tightly in place. 

(f) Inspect all wiring in the chassis and check 
all screws and nuts for tightness. Check all con- 
nections for corrosion. Do not disturb alignment 
adjustments or the location of any radio- 
frequency wiring. 

(g) Remove the dynamotor-filter unit from its. 
mounting. Remove the case of the dynamotor, 
and thereafter remove the end bells of the dyna- 
motor. Remove each brush to ascertain that ade- 
quate length of brush exists. Replace brushes 
in the holder from which it was removed with the 
same side up as before removal. If a brush is re- 
quired to be changed, the new brush should be 
worn in until at least 75 per cent of the contact 
area makes contact with the commutator. Wear- 
ing-in may be done by slipping fine sandpaper 
between the brush and the commutator, there- 
after rocking by hand the armature and sandpaper 
as one through as much angle of rotation as _pos- 
sible. Be sure to replace safety wiring. Other 
information pertaining to the servicing of the 
dynamotor is given in Paragraphs 6.74 to 6.79. 
(h) Clean the connection pins for all connectors 
at receiver, dynamotor, and loop with fine 
“crocus cloth’ if signs of corrosion are apparent 
or if slight movement of connector plug results 
in noise or inoperation. 


6.4 . After each period of 1000 hours of actual 
service, additional servicing shall be done as fol- 
lows: 

(a) Lubricate the tuning control gears and 
shafts and the dynamotor as described in Para- 
graphs 6.72 to 6.74 inclusive. Other information 
pertaining to the servicing of the dynamotor is 
continued through Paragraph 6.79. 


(b) Ordinarily the loop drive assembly requires 
little servicing and will not require any service 
even at the 1000-hour point. Unless electrical 
noise as indicated in the output of the receiver 
occurs, the loop mechanism should not be opened 
for servicing. Follow instructions regarding the 
Loop Drive Assembly and Loop Antenna Assem- 
bly as given under Paragraphs 6.80 to 6.84 inclu- 
sive. See also Paragraph 6.85 for further details. 
(c) Replace all tubes which have been used 
over all or substantially all of the 1000-hour 
period. 

(d) No realignment of the receiver should nor- 
mally be required. Realignment should not be at- 
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tempted unless it has been definitely established 
that the source of trouble is due to misalignment. 
Alignment should be done only with a com- 
pletely equipped test position (see Paragraph 
6.9) and the person doing the alignment should 
be familiar or familiarize himself with the align- 
ment procedure given under Maintenance (VI). 
Voltage and fesistance measurements given there- 
in should be checked to ascertain that the trouble 
does not result from faulty voltages and connec- 
tions. 


6.5 PROBABLE OPERATING FAILURES— 
The following service hints are given as an addi- 
tional aid to servicing the equipment, supple- 
menting the regular maintenance instructions. 


6.6 Dead receiver may result from: 

(a) Open fuse, dead battery, faulty connection 
of battery cable at battery or receiver. 

(b) Faulty cables or connectors of cables. 

(c) Open phone cord or disconnection of cord 
in phone plug. 

(d) Burned-out or faulty tubes. 

(e) Disconnected wires or short circuits in 
receiver. 

(f) Worn brush in dynamotor. 

Follow service information under VI Mainte- 
nance, check tubes, voltages, and continuity. In- 
spect receiver chassis for loose wires, etc. 


6.7. No signal pick-up may result from: 

(a) Antenna disconnected, or antenna grounded 
(on NON-DIR. position). 

(b) Loop disconnected or shorted, or faulty 
loop cable on‘BLLAT: position. 
Check connections, loop cables, 


under 6.6. 


6.8 No sense indication possible. 

(a) Antenna disconnected or grounded. 

(b) Loop disconnected or shorted, or faulty 
loop cable. 

(c) Defective UNILATERAL ADJUSTMENT 


control, R102 check connections and loop cable. 


6.9 EQUIPMENT REQUIRED—In order to 
service the equipment properly the following 
apparatus should be available: 

(a) A signal generator covering at least 15 to 
1750 kilocycles and capable of external modula- 
tion; Navy Type LN or General Radio Type 
605-BS2 Signal Generator. 

(b) A frequency modulator; RCA, Type 
TMV-128-A or equivalent consisting of a rotat- 
ing capacitor driven by a synchronous motor. 
(c) A cathode-ray oscilloscope, preferably one 
incorporating means of synchronizing the hori- 
zontal sweep to an external voltage. he 
(d) An output meter consisting of a millia- 
meter or a voltmeter across a 00-ohm. non- 
inductive load, the meter being capable of han- 
dling a load of at least 300 milliwatts; Navy Type 
CV-22195 output meter or equivalent. 


and 


items 


(e) A. high-resistance 20,000-ohms-per-volt, Sensitivity,’ the vacuum tubes should be tested. 


multi-range type of d-c volt-meter, 250 volts It is advisable to keep a log of the hours of opera- 
maximum. Navy type OE test equipment. tion between tube changes to insure maximum 
(f) Ohmmeter. Navy Type OE test equipment. performance at all times. The tubes should be 


replaced if a test indicates that their values do not 
(h) <A 0.1 mfd capacitor and two non-inductive uaa’ aren with those in Table A “Vac- 
resistors; one of 15,000 ohms and another of : 

50,000 ohms. Small carbon resistors are NOTE: ALL TUBES SUPPLIED WITH THE 
adequate. EQUIPMENT SHALL BE CONSUMED PRIOR 
(i) Standard alignment tools. TO THE EMPLOYMENT OF TUBES FROM 
6.10 LOW SENSITIVITY—Low sensitivity may § GENERAL STOCK. 

be due to various causes which include misalign- THE TUBES MUST BE OPERATED AT A 
ment and faulty circuits as well as worn-out tubes VOLTAGE WITHIN 5 PER CENT OF THEIR 
and improper operating voltages. RATED FILAMENT VOLTAGE. THE USE OF 
6.11 Test for Low Sensitivity——Place the receiver FILAMENT VOLTAGE LESS THAN THAT 
in operation, using a 200-mmfd dummy antenna, RECOMMENDED WILL, IN TIME, RESULT IN 
and have the cw oscillator on. With a non-in- LOSS OF FILAMENT EMISSION DUE TO THE 
ductive scene resistor load, the ae da Gh LOW RATE OF DIFFUSION OF THE ACTIVE 
to obtain a 10-milliwatt output with a 4-to- 

signal-noise (power) ratio should normally be MATERIAL TO THE FILAMENT SURFACE. 
less than 5 microvolts. No attempt should be VOLTAGE HIGHER THAN THAT RECOM- 
made to realign the receiver unless this value is MENDED WILL SHORTEN THE LIFE OF THE 
exceeded. TUBE BY CAUSING TOO RAPID EVAPORA- 
6.12 Worn-Out Tubes—lIf unsatisfactory results TION OF THE ACTIVE MATERIAL FROM 
are obtained upon making the “Test for Low THE FILAMENT SURFACE. 


(g) Direct-current microammeter, 0-500 range. 


TABLE A 


-VACUUM TUBE DATA 
Operating Voltages and Currents: 


E, k E, 


E, 
(volts) 


E.. 
(volts) 


Emission Current* 
(ma) 


Transconductance—Gm 
ea | (micromhos) 


(ohms) Normal Minimum | Normal | Minimum 


1 meg. 60 
—6D6 800,000 60 
—76 9,500 60 


68,000 


*Plate and grids connected together and operated at 50 volts. 


6.13 VOLTAGE AND CONTINUITY TESTS cated in Table B. In checking these voltages, use 


(Terminal Voltages)-—Should the sensitivity re- a multi-range d-c voltmeter, 20,000-ohms-per- 
main low after making certain that the tubes in volt (Navy Type OE Test Equipment), and de- 
the receiver are in good condition, measurement termine that the “‘A”’ battery is delivering 28 volts 
should be made of the voltages between ground and the “B’ source is supplying 230 volts, 
and the terminals of the component parts as indi- approximately. 
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TABLE B 
VOLTAGES BETWEEN TERMINALS INDICATED AND GROUND 


Unless otherwise noted, the following conditions 
are to be used: 

“SELECTOR” switch set on ““NON-DIR”; 

’ “FREQUENCY RANGE’ switch set on Band 
#1; 

“ANTENNA EQUALIZER” set at maximum 
clockwise position; 

“AUDIO” switch thrown to “BROAD”; 
*“TUNING” dial set at 0°; 

“VOLUME” control set at maximum sensitivity 
position; 

“CW-MCW" switch thrown to “MCW”; 

It should be noted that the tabulated voltages are 
representative and that actual readings are sub- 


ject to some deviation because of normal varia- 
tions in components and battery supply voltage. 


Part or Symbol Volts 
T101 A 210 
E 210 
T102 F 200 
D 200 
T103 F 200 
D 200 
T1104 A 40* 
Cc 40* 
T1105 2 215 
3 230 
4 170 
T106 3 215 
4 215 
Antenna Shield 
Box 1, 2, 3, 4, 5, 6 0 
Loop Shield 1, 2, 3 0 
Box 4 £ 
5 to 10 0 
R-F Shield 4 BER 
2 6.7 
3 90 
4,5 70 


Ist Detector 


Shield Box 


NOUR WN = 
) 

“i en eels | ~ 
DROWUAS 
a ON 


Osc. Shield 1 50 
Ox 2 6.7 

3, 4,5 0 

6 4 
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* Measured with “CW-MCW” Switch on “CW.” 
$28 volts on “NON-DIR,” Bands 1 and 2 on “BILAT,” Bands 3 


to 6 on “UNILAT.” 
Bands 4 to 6 on “BI 

** 9.0 volts at low freq. end of band; 4.0 volts at high freq. end 
of band. 


6.14 TUBE SOCKET VOLTAGES — if all 
terminal voltages are of proper value, then refer 
to Table C and check the tube socket voltages. 
The same conditions of operation as for Table B 
apply to Table C. 

6.15 Circuit Test for Non-Directional Operation 
—Measurement of the terminal voltages as shown 
in Tables B and C (with reference to the con- 
nection drawing shown in Figure 15), should 
disclose most circuit faults. Should this test pro- 
cedure fail to determine the cause of the trouble, 
it will be necessary to make continuity tests of the 
various circuits. Such tests should be made with 
the “POWER” switch “OFF,” and the “SELEC- 
TOR” switch in the “NON-DIR.”’ position and 
the “CW-MCW”’ switch on “MCW.” Refer to 
Figure 3 and use the following data as reference 
to show proper operating conditions: 


No voltage on Bands 1 and 2 on “UNILAT” or 
LAT.” 


(a) T1005, terminal “1” to terminal ‘5’’—80.0 
ohms. 
(b) 1105, terminal “5” to spring terminal of 


J104 or J107—-30 ohms. 


(c) Grid of tube VI06 to ground—200,000 
ohms. 
(d) Grid of tube VIO7 to ground—100,000 
ohms. 
(e) Grid of tube V1I05 to TIO1, terminal “B” 


—18 ohms. 
(f) Grid of tube V105 to T101, terminal “C” 


—~23 ohms. 


(g) Grid of tube V108 to ground—470,000 
ohms. 
(h) Grid of tube V109 to ground—560,000 
ohms. 
(i) The resistance between the arm of RI35A 


and the arm of R135B, will decrease from ap- 
proximately 30,000 ohms at the minimum sen- 
sitivity setting of the volume control to zero ohms 
at the maximum setting, with the antenna equal- 
izer control in the maximum counter-clockwise 
position. In other positions of the equalizer, the 
maximum resistance values will drop to as low as 
16,000 ohms (when equalizer is in the maximum 
clockwise position). 


Bt 
a 
a 
a 
a 
a 


TABLE C 
' TUBE SOCKET VOLTAGES 


Ist 


V105 Ist 
-6D6 LF 
Ampl 13.4 6.7 200 
V106 2nd 
-6D6 LF 
Ampl. 20.1 13.4 
V107 2nd 
-6C6 Det. 20.1 13.4 
V108 cw 
-76 Osc.* 20.1 26.8 


* Measured with “CW-MCW” Switch on “CW.” 


+ After checking as above, switch to Band #3 and set VOLUME control at minimum. The voltage should be approximately 45. 
} After checking as above, switch to Band #3 and set VOLUME control at minimum. The voltage should be approximately 11. 


NOTE: Each heater voltage, as measured across the heater terminals, should read 6.7 volts. Voltages from the terminals to ground are 


tabulated. 


(j) Across R135A—20,000 ohms approxi- 
mately. 

(k) Across R135B—300,000 ohms approxi- 
mately (maximum sensitivity setting). 

(1) Grid of tube V1I04 to ground—220,000 
ohms. 

(m) Grid of tube V103 to ground—I megohm. 
(n) First detector or r-f shield boxes, terminal 
‘7 to ground—at least 60,000 ohms. 

(0) Grid of tube V102 to ground—should in- 
dicate the resistance value of the tuned-circuit- 
coil for that particular band being used, Table D 
showing the correct value. 

(p) Terminal “9” of the loop shield to the 
grid of V102 should show direct continuity. 


TABLE D 
D-C RESISTANCE OF TUNED-CIRCUIT COILS 
eee 


6.16 The tests outlined above should reveal most 
sources of trouble. It is possible, however, that _ 
some trouble may exist on bilateral or unilateral 
reception, and further checking would therefore 
be required. 


6.17 Circuit Test for Bilateral Operation——T urn 
the “FREQUENCY RANGE” switch to Band | 
(15 ke to 32.5 kc) and the “SELECTOR” switch 
to the “BILAT.”’ position. 


' (a) The tests described in Paragraphs 6.15 (a) 


to (0), inclusive, also apply here. Test describe 
under 6.15 (p) should show terminal “9” 
grounded. In addition, the relay action and loop 
continuity should be checked. To check the loop 
relay circuit use the information given in Para- 
graph 3.43 and in Paragraphs (e) and (f) be-- 
low. To check the loop circuit continuity pro- 
ceed as follows: 


(b) Disconnect the wires attached to terminals 
“5, **6,°° “°7" and °8” of the loop box. Measure 
with an ohmmeter across leads “‘5”’ and ‘'6.”’ The 
resistance should be approximately 68 ohms for 
Bands | and 2 (15 kc to 70 kc). Then connect 
the ohmmeter across leads “7 and °’8."" The 
resistance should measure approximately 0.2 
ohms for Bands 3, 4, 5 and 6 (100 kc to 1750 


kc). 


(c) With the wires still detached from terminals 
5" and “6,” connect the ohmmeter across these 
terminals. With the “FREQUENCY RANGE” 
switch on Band |, the resistance indicated should 
be approximately 85 ohms. On Band 2 the indi- 
cated resistance should be approximately 60 
ohms. 

(d) Connect the ohmmeter across terminals 
“7" and “8. Approximately one ohm resist- 


ance should be indicated on Bands 3, 4, 5 and 6. 
(e) To check the relay switching circuit, dis- 


“ connect the lead attached to terminal ‘4’ of the 


loop shield and check for continuity between 
terminal ‘4’ and ground. On Bands | and 2 
the circuit should be open with the “SELECTOR” 
switch in the “BILAT.” position, and grounded 
in the “UNILAT.” position. On Bands 3, 4, 5 
and 6, the circuit should be open on “UNILAT.” 
_and grounded on ““BILAT.” 


(f) To check the relay, connect across the lead 
which was previously disconnected from terminal 
“4 and the “A” terminal of Ji02. The resist- 
ance indicated should be 8.5 ohms. Take out 
the seven screws holding the azimuth scale cover 
in place, remove the cover and actuate the relay 
by pushing upward on the right-hand side of the 
gear-meshed lever assembly. The _ resistance 
should increase to 280 ohms. 


6.18 The loop and its respective cable and 
plugs should be checked to ascertain that the 
terminal connections are correct. 


6.19 Circuit Test for Unilateral Operation—- 
Upon completion of the foregoing tests, set the 
“SELECTOR” switch in the “UNILAT.”’ position 
and the “UNILATERAL ADJUSTMENT” con- 
trol at the extreme counter-clockwise position, 
and proceed as follows: 


(a) Connect the ohmmeter across terminals 
“2” and “5” of the antenna shield. The resist- 
ance of the respective antenna coil for the band 
in use should correspond to the value shown in 


Table E. 


(b) When it has been ascertained that the re- 
sistance value for these coils are as outlined in 
Table E, the adjustment of the “‘UNILAT. 
COUP.” and the “UNILAT. TRIM.” capacitors 
should be checked. See Paragraph 4.27. 


(c) Check the relay circuit. See Paragraph 


6.17 (d), (e) and (f). 


TABLE E 
D-C RESISTANCE OF ANTENNA COILS 
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Note: Whenever it may be necessary to repair 
or to replace any of the wafer-type band switches, 
be sure that the switch wafers are positioned in 
one of the six angular positions normally used. 
If the rotors are not so positioned they may be 
dislodged when the switch shaft is inserted. 


6.20 ALIGNMENT OF I-F STAGES (VISUAL 
METHOD )—Throughout the following align- 
ment procedure it should be kept in mind that 
transformers T102 and T103 are designed to 
provide a relatively broad, double-peaked re- 
sponse. The first i-f transformer (TIO!) pro- 
vides two degrees of coupling; one a double- 
peaked response used on Bands 4, 5 and 6 (2100 
ke to 1750 lec) and the other a sharply-peaked 
response at 89 kc, used on Bands 1, 2 and 3 
(15 ke to 200 kc). 


Note: In the following instructions for alignment 
of the various circuits the words “‘track’’ and 
“tracking’’ ate frequently used. A circuit may be 
said to be properly aligned for tracking when the 
resonant frequency at any dial setting (of the 
variable tuning control) agrees with that required 
by other properly aligned circuits being tuned 
simultaneously by the same tuning control. These 
conditions must be met without any other tuning 
adjustment than that provided by the tuning con- 
trol. In practical terms, a trimmer capacitor is 
usually adjusted for circuit resonance when the 
tuning control is set at the high-frequency end of 
the tuning range, and the inductance (by means 
of a core adjustment) at the low-frequency end, 
thereafter the trimmer and core are further re- 
adjusted in alternate order (at their respective 
proper tuning control dial settings) until finally 
no further readjustment of these is required to 
bring the circuit into proper resonance at either 
end of the tuning control range. 


6.21 For the visual method of alignment the 
following equipment is required: 


(a) A General Radio Type-605-BS2 signal 


generator, or the equivalent. 


RCA Type. 


(b) A. frequency modulator; 
TMV-128-A or the equivalent. 


(c) 
incorporating means for synchronizing the 
zontal sweep to an external voltage. 


A cathode-ray oscilloscope, prefer one 
ori- 


(d) <A well-damped microammeter of 0-500 
range. 

(e) A 50,000-ohm resistor, and a 0.1 mfd ca- 
pacitor. 

(f) Standard alignment tools. 
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6.22 For resonance indications connect a 0-500- 
range microammeter between ground and the 
cathode resistor of the second detector (R125). 
The negative side of the meter should be con- 
nected to ground and the positive side to the 
resistor. 


6.23 Remove the grid clip from the first de- 
tector tube, Type 6C6 (V103), and connect the 
grid to ground through a 50,000-ohm resistor. 
Connect the output of the signal generator to the 
first detector grid through a 0.1! microfarad ca- 
pacitor. 


6.24 The procedure for alignment of the i-f 
system is then as follows: 


(a) Set the “FREQUENCY RANGE” switch 
on Band 100 ke to 200 kc) -and the 
“SELECTOR” switch for “NON-DIR.” opera- 
tion. The cw oscillator should be turned off and 
the r-f oscillator should be made inoperative by 
disconnecting the lead from terminal “‘l" of the 
oscillator shield. 


(b) Feed an unmodulated 89-kc signal to the 
first detector grid. Refer to Figures 3 and 4, and 
by alternate adjustments of the cores TI0I1-A 
and T101-B align the first i-f transformer (T101) 


for maximum deflection of the microammeter. 


NOTE: This adjustment completed, transformer 
T101 must be left untouched throughout the 
balance of the alignment procedure. 

(c) The vertical input leads of a cathode-ray 
oscilloscope should then be connected across the 
second detector cathode resistor (R125). 

(d) Set the “FREQUENCY RANGE” switch 
on Band 4 (200 ke to 400 kc), and the 
“SELECTOR” switch for ““NON-DIR.” reception. 


(e) Use the mechanical sweep on the signal 
generator. A sweep-frequency band width of ap- 
proximately 20 ke is required, the horizontal- 
sweep-frequency of the oscilloscope being ad- 
justed to the frequency of the synchronizing 
voltage. 

(f) Adjust the signal generator to produce a 
signal of approximately 88 kc and feed this 
frequency-modulated signal inte the first detector 
(V103) grid. Refer to Figures 3 and 4 and align 
the second i-f transformer (T102) by means of 
the adjustable cores T102-A and T102-B; and 
the third i-f transformer (T103) by means of 
the cores T103-A and T103-B. Adjust for sym- 
metry of the curve as shown by the oscillograph. 
The signal generator frequency may be shifted 
slightly to provide the best symmetry, but the 


adjustment of the first i-f transformer (T1I01) 
must be left unchanged. 


6.25 Compare selectivity obtained with the 
data shown in Table F. When interpreting this 
information bear in mind that on Bands I, 2 and 
3 a sharp selectivity characteristic is obtained and 
the i-f system operates at 89 kc. On Bands 4, 5 
and 6 a broad curve is obtained and the i-f sys- 
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tem operates at 88 kc. Under normal conditions 
an input of approximately 200 microvolts should 
be sufficient to produce a 2nd detector cathode 
current of 100 microamperes with the band 
switch set for broad selectivity (Band 4). An 
input of 250 microvolts should produce a similar 
cathode current value with the band switch set 
for a sharp characteristic (Band 3). The values 
shown must be considered as representative 
values only. The attenuation factor of 1.0 is arbi- 
trarily assigned to that portion of the double- 
peaked curve which provides maximum sensitiv- 
ity. Values of 1.5 and 1.2 represent the resonance 
dip and the lesser second peak, respectively. 
The other attenuation values shown are obtained 
in exploring the sides of the resonance curve to 
obtain overall bandwidths. 


6.26 ALIGNMENT OF I-F STAGES (METER 
METHOD )—lIf a cathode-ray oscilloscope is not 
available for visual alignment of the i-f system, it 
is possible to adjust the i-f channel by making 
use of the alignment data tabulated in Table G. 
However, it is recommended that whenever pos- 
sible the alignment process described in Para- 


graph 6.24 be used. 


6.27 Except for the use of the oscilloscope and 
the frequency modulator, the same general pro- 
cedure and the same equipment is required for 
this method as is outlined under ‘‘Visual Align- 
ment.”" 


6.28 During this alignment procedure, the cw 
oscillator should be turned off, and the r-f oscil- 
lator should be made inoperative by disconnect- 
ing the lead from terminal “I” of the oscillator 


shield. See Figure 15. 
6.29 Referring to Table G, the first column de-. 


notes the transformer to be adjusted. The sec- 
ond shows the setting of the “FREQUENCY 
RANGE” switch. (Broad or sharp selectivity 
characteristic.) The third denotes the signal in- 
put (in microvolts) necessary to produce a 
cathode current of 100 microamperes at the sec- 
ond detector. 


6.30 Alignment of T101 is accomplished in the 
following manner: 

(a) Remove the grid clip from the second de- 
tector tube, Type-6C6 (VI07) and _ substitute 
the grid clip normally connected to the first i-f 
amplifier tube, Type-6D6 (V1I05). Ground the 
grid of the latter tube. Connect the ‘signal gen- 
erator to the grid of the first detector tube, Type- 
6C6 (V103), and a 50,000-ohm resistor between 
the detector tube grid and ground. Connect the 
0-500 microammeter as for visual alignment, 
Paragraph 6.22. 

(b) Adjust the signal generator for an output 
of exactly 89 ke (see “Mid-Band Frequency,” 
Table ‘“G'’) and set the receiver “FREQUENCY 
RANGE" switch for Band 3 operation (100 ke 
to 200 ke). 


TABLE F 
OVERALL I-F SELECTIVITY 


Signal 


Mid-Band 


I-F Trans- Generator F Band 
formers Input ey Width 
Factor (ke) (ke) 


TIOl, T102 
and T103 


“FREQUENCY RANGE” 
switch on Band 4 
(Broad selectivity 

characteristic) 


TIOI, T102 
and T103 


“FREQUENCY RANGE” 
switch on Band 3 
(Sharp selectivity 

characteristic) 


* Band width between peaks. Peaks are represented by 1.0 and 1.2 input factors. 


(c) Refer to Figures 3 and 4 and align the first important, however, that the signal generator be 
i-f transformer (T1I01) by means of cores set exactly at the dip of the resonance curve of 
TIOI1-A and TIO1-B, adjusting the cores alter- TIO1 rather than at either peak. 

nately until maximum current is obtained at exact (f) The broad selectivity characteristic of 
resonance as indicated by the meter in the second TI!Ol can then be explored, checking against 
detector cathode circuit. The adjustment of this the attenuation values and total band widths 
transformer (T101) must then remain unchanged shown in Table G. (Broad selectivity character- 
throughout the remaining alignment procedure. istic. ) 


d * oe o « . . 
TIO} stout den Go Coed gy ecto. Sei. Te spiel aaneretstoelouit ape bocee 
Table G. A signal input of approximately 75,000 nected to the grid of the second i-f amplifier tube, 
microvolts will be required to produce a cathode Type-6D6 (V106) again Breemne g hed 
current of 100 microamperes at the second de- uD Sioa) aire eacled "ag he cud 
; ae ormer shou e 
ne raciot 100 mnicre of the second detector tube (VI07) by placing 
the grid clip on the grid cap. Transformer T103 
is then aligned by means of the adjustable cores 


amperes is established as an arbitrary output level 
with attenuation multiplied by a factor of 1.0. 
Referring to the data in Table G, it will be seen 


that a total band width of 1.63 ke should be cov- (T103-A and T103-B). See Figures 3 and 4. 
ered for an attenuation factor of 2.0 (two times sas +o: 
down), 2.84 ke for an attenuation factor of 5.0 6.32 At resonance the selectivity characteristic 
and 4.16 ke for an attenuation factor of 10.0. of T103 is represented by a double-peaked curve. 


It is essential that the peak resonance dip of this 


(e) Set the “FREQUENCY RANGE” switch curve be placed at exactly the frequency of the 


on Band 4 (200 ke to 400 kc, broad selectivity signal generator. Under this condition the sides 
characteristic). The resonance characteristic of of the curve will be symmetrical and the selectiv- 
TI1O1 will be found to consist of a double-peaked ity characteristic, (total band width) will be 
curve at approximately 88 kc. The signal gen- essentially that shown in Table G. This is ascer- 
erator should be adjusted as closely as is possible tained by the same procedure as that described 
to this frequency and be left unchanged during for checking transformer TI01. Refer to Para- 
the balance of the alignment process. It is very graph 6.30 (d). 


28 


RR ES ee 


a 


Se CR 


3 
a 
s 
Bos 
& 

sy 


6.33. Remove the grid clip from the second de- 
tector tube (V107) and replace with the clip 
normally connected to the second i-f amplifier 
tube (V106). Ground the grid of VI06. The 
signal generator is then coupled to the grid of the 


first i-f amplifier tube, Type-6D6 (V105). 


main tuning capacitor. The alignment frequencies 
tabulated in Table H are predicated upon this 
assumption. 


6.36 Circuit alignment is accomplished by first 
setting the cw oscillator at the proper intermediate 
frequency, then adjusting the r-f oscillator until 


TABLE G 
INDIVIDUAL I-F SELECTIVITY 


I-F 
Trans- 
former 


“FREQUENCY RANGE” 
switch on Band 3 
(Sharp selectivity characteristic) 


“FREQUENCY RANGE” 
switch on Band 4 
(Broad selectivity characteristic) 


“FREQUENCY RANGE” 


switch setting immaterial 


“FREQUENCY RANGE” 


switch setting immaterial 


6.34 The second i-f transformer (T102) is 
then aligned to the signal generator frequency in 
the same manner prescribed for T103 in para- 
graph 6.32 adjusting the transformer cores 
(T102-A and T102-B). The selectivity charac- 
teristic of T102 should then coincide with the 
_ data shown in Table G. 


6.35 R-F OSCILLATOR ALIGNMENT—It is 
essential that the r-f oscillator be aligned at dial 
settings of 0 and 1025 in order that all necessary 
frequencies may be covered for each band. 
Actually, dial indications of 0 and 1025 should 


closely coincide with the limits of travel of the 


Signal 3 Total 
is ro Generator Lanai Band 
mv, nil Input pr aa Width 

olts Factor (ke) (ke) 


(approxi- 


mately) 


88 


(approxi- 
mately) 


88 


(approxi- 


mately) 


88 


zero beat is obtained between the cw oscillator 
and the difference-frequency of the r-f oscillator 
and signal generator. It should be noted therefore 
that when aligning the r-f oscillator on Bands 4, 5 
and 6 the cw oscillator must be adjusted to 88.0 
ke. Similarly, when aligning the r-f oscillator on 
Bands |, 2 and 3, the ew oscillator must be ad- 
justed to 89.0 kc, since the i-f system then peaks 
at this frequency. 


6.37 The procedure for alignment of the r-f 
oscillator is as follows: 

(a) Set the “FREQUENCY RANGE” switch 
on Band 4 (200 ke to 400 kc). 


TABLE H 


DIAL SETTINGS AND CORRESPONDING FREQUENCIES FOR USE IN ALIGNMENT OF R-F 


OSCILLATOR 

Band | I-F Frequency (kc) Receiver Dial Osc. Frequency (ke) Tuning Adjustment 
I 0 14.91 L. F., Adjust L131 
1025 32.8 H. F., Adjust C153 

2 0 32.23 L. F., Adjust L132 
1025 70.9 H. F., Adjust C155 

3 0 98.97 L. F., Adjust L133 
1025 202.4 H. F., Adjust C157 

4 88 0 198.0 L. F., Adjust L134 
1025 405.0 H. F., Adjust C159 

5 88 0 396.6 L. F., Adjust L135 
1025 811.0 H. F., Adjust C160 

6 88 0 795.0 L. F., Adjust L136 
1025 1780.0 H. F., Adjust C161 


NOTE-—The *'0" and “1025” dial settings are predicated on the supposition that 


the receiver dial is 


set at ‘‘O’’ when the tuning condenser is fully meshed. The actual minimum and maximum settings 


should be used. 


(b) Unless the resonant frequency of the i-f 
system for Bands 4, 5 and 6 is already known, 
determine same by coupling a signal generator to 
the first detector grid (V103), (see Paragraph 
6.23) and inserting a resonance indicating 0-500 
microammeter in the cathode circuit of the sec- 
ond detector (V107). (See Paragraph 6.22). 


The resonant frequency should be very close to 


88 kc. 


(c) Turn on the cw oscillator and adjust it to 
zero beat with the signal generator at this fre- 
quency by adjusting the core of the cw oscillator 


transformer (T104). See Figure 4. 


(d) Place the r-f oscillator in operation, recon- 
necting the B+ lead to terminal | of the oscilla- 
tor shield box if this lead has been previously 
disconected. 


(e) Set the receiver dial at 1025 and the fre- 
quency generator dial at the frequency specified 
in Table H for this receiver dial reading (405 
kc). The signal generator should be coupled to 


ae first detector grid as outlined in Paragraph 
23. 


(f) Refer to Figure 5 and adjust the oscillator 
plate trimmer capacitor (C159) for zero beat in 
the headphones. 


(g) Set the receiver dial at 0 and the signal 
generator at the frequency specified for this set- 
ting. 


(h) Remove the bottom cover from the oscil- 
lator shield. See Figure 4. Adjust the r-f oscil- 
lator transformer L134 for zero beat by means of 
the variable core. 


(i) Repeat these adjustments at 0 and 1025 
dial readings alternately until oscillator tracks 
over the full range, adjusting capacitance at the 
high-frequency end of the band and inductance 
at the low-frequency end. 


(j) Retune to the low-frequency end of the 
band. Replace the bottom cover and note the 
resultant change in the beat note. 


(k) Remove the cover and adjust the coil to 
an increased inductance sufficient to produce the 
same change in beat note. The effect of the cover 
when replaced should be to restore the circuit 
to resonance (zero beat). 


(1) Readjust the oscillator plate trimmer ca- 
pacitor at the high-frequency end of the band if 
necessary. This method of compensating for the 
effect of the cover is used on each band, 


(m) Set the receiver dial at 57 and then at 
925. Record the signal generator dial calibration 
required to produce zero beat in the headphones 
at each of these receiver dial settings. These val- 
ues are used later in aligning the detector, r-f, 
loop and antenna stages and are to be recorded 
for each band after alignment of the band is 
completed. 


6.38 Set the “FREQUENCY RANGE” switch 
on Band 5 (400 kc to 800 kc) and referring to 


Table H, align Band 5 in the same manner pre- 


scribed for Band 4, adjusting the oscillator plate . 


trimmer capacitor (C160) at the high-frequency 
end of the band, and the adjustable core (L135) 


at the low-frequency end. 


6.39 Align the r-f oscillator for Band 6 (800 
ke to 1750 ke) in the same manner, adjusting 
the oscillator plate trimmer capacitor (C161) 
and the oscillator coil core (L136). 


6.40 Set the “FREQUENCY RANGE” switch 
on Band 3 (100 kc to 200 kc). Set the signal gen- 
erator to 89 ke (peak resonance with the i-f sys- 
tem as indicated by the meter in the second de- 
tector cathode), and adjust the cw oscillator 
(T104) to zero beat at the frequency of the indi- 
cated peak. 


6.41 Align the r-f oscillator for Band 3 (100 
ke to 200 kc) with the same procedure as was 
used in aligning Bands 4, 5 and 6, adjusting the 
oscillator plate trimmer capacitor (C157) and 
the oscillator coil core (L133). 


6.42 Remove the top cover of the oscillator 
shield. The r-f oscillator is aligned on Band 2 
(32.5 ke to 70 kc) by means of the oscillator 
plate trimmer capacitor (C155) and the oscilla- 
tor coil core (L132). See Figure 3. 


6.43 The r-f oscillator is aligned on Band 1 


(15 ke to 32.5 kc) by means of the oscillator 
plate trimmer capacitor (C153) and the oscil- 


lator coil core (L131). 


6.44 ALIGNMENT OF CW OSCILLATOR—- 
The cw (i-f) oscillator is adjusted in the follow- 
ing manner: 

(a) Set the “FREQUENCY RANGE” switch 
on Band |, 2 or 3. (15 ke to 200 kc.) 


(b) Adjust the signal generator to the fre- 
quency of the i-f system as indicated by maximum 
current in the second detector (V107) cathode 
circuit. See Paragraph 6.22. 

(c) Turn the cw oscillator on and adjust the 
core of the cw oscillator transformer (T104, Fig- 
ure 4) until the frequency of the cw oscillator is 
1000 cycles lower than the resonant frequency 
of the i-f system. Properly adjusted, the cw os- 
cillator will provide a 1000-cycle beat note with 
signals on Band |, 2 and 3, and will be at zero 
beat with signals tuned to exact resonance on 


Bands 4, 5 and 6. 
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6.45 ALIGNMENT OF ist DETECTOR AND 
R-F AMPLIFIER—In aligning the detector and 
r-f circuits it is necessary that the signal generator 
settings previously recorded as corresponding to 
dial settings of 57 and 925 for each particular 
band be used. Refer to Paragraph 6.37 (m), 


(oscillator alignment). 


6.46 To facilitate proper alignment to the de- 
tector and r-f stages it is recommended that the 


first detector tube, Type-6C6 (V103) be con- 


nected in the following manner: 


(a) Remove the grid lead from the r-f. ampli- 
fier tube (V102), connect a 50,000-ohm resistor 
from the tube grid to ground and couple the sig- 
nal generator to the grid by means of a small 
tubular type 0.1 mfd capacitor. 


(b) Connect a 0-500 microammeter between 
the first detector (V1I03) cathode resistor 
(R112) and ground. (This resistor is contained 
within the oscillator shield.) See Figure 10. 


(c) Make the r-f oscillator inoperative by dis- 
connecting the B+ lead from terminal | of the 
oscillator shield (Figure 15). The first detector 
tube (V103) can then be used as a vacuum-tube 
voltmeter. 


6.47 Proceed to align the first detector and r-f 
circuits in the following manner: 

(a) Set the “FREQUENCY RANGE” switch 

on Band 1 (15 ke to 32.5 ke) and remove the 

top covers from the first detector and 1-f shield. 

See Figure 3. 

(b) Set the signal generator at the calibration 

previously recorded for a dial setting of 925. 

See Paragraph 6.37 (m). Refer to Figure 5 and 

adjust the first detector trimmer capacitor 

(C138), and the r-f trimmer capacitor (C127), | 
tuning for maximum first detector cathode cur- 

rent. 

(c) Set the receiver dial at 57 and the signal 
generator at the calibration previously recorded 
for that setting. Refer to Figure 3 and adjust 
the core of the first detector tuner coil (L125) 

and the core of the r-f tuner coil (L119), again 
tuning for maximum meter deflection. 

(d) Repeat alternately the adjustments out- 

lined in the preceding paragraphs (b) and (c) 

until proper tracking of the tuned circuits is se- 

cured. Then replace the top covers on the r-f 

and detector shields and determine the amount of 

signal generator dial change necessary to re-reso- 

nate the circuit at the low-frequency end of the 

band. (Receiver dial setting 57.0) 

(e) Shift the signal generator an equal amount 

on the opposite side of the original setting, re- 

move the covers and adjust coils L125 and L119 

to resonance. 

(f£) Replace the covers and readjust the capaci- 
tors C138 and C!27 at the high-frequency setting 
to complete the alignment procedure. ‘This 
method of compensating for the effect of the 

cover is used on each band. : 
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6.48 The same procedure is applicable for the 
alignment of Band 2 (32.5 ke to 70 ke) tuned 
circuits. At the high-frequency setting of the 
signal generator the first detector trimmer ca- 
pacitor (C139) and the r-f trimmer capacitor 
(C128) are adjusted. At the low-frequency ref- 
erence calibration, the first detector tuning coil 
(L126) and the r-f tuning coil (L120) are 
adjusted. 


6.49 The procedure for Band 3 alignment is 
the same except that the bottom covers are re- 
moved from the r-f and detector shield. See 
Figure 5. The detector and r-f trimmer capaci- 
tors (C140 and C129) are aligned at the high- 
frequency reference point and the detector and 
r-f coils (L127 and L121) are adjusted at the 


low-frequency setting.— See Figure 4. 


6.50 On Bands 4, 5 and 6 (200 ke to 1750 kc) 
the first detector and r-f coils are so coupled as 
to produce the desired double-peaked band pass 
resonance curve. To facilitate alignment of these 
coils, a means is employed for loading one coil of 
a pair with a resistance while the other is being 
tuned to peak resonance. 


6.51 This means consists essentially of a small 
15,000-ohm carbon resistor connected to a 15- 
inch lead. The free end of this lead is connected 
to the jumper between terminal 7 of the first 
detector shield and terminal 4 of the r-f shield 
(common ‘terminal of the detector and r-f coils, 
see Figure 15. When adjusting the first detector 
inductances (L128, L129 and L130), the free 
end of the resistor is connected to terminal 5 of 
the r-f box, shunting the resistance across section 
“C’’ of the main tuning capacitor (C123). When 
adjusting the r-f inductances (L122, L123 and 
L124), the resistor end is connected at the stator 
terminal of section ‘““D"’ of the tuning capacitor. 


6.52 In all other details the alignment proce- 
dure for Bands 4, 5 and 6 is the same as that 
outlined for Band 1, 2 and 3. For Band 4 (200 
ke to 400 ke) the procedure is as follows: 


(a) Remove the bottom covers from the first 
detector and r-f shields. Set the receiver dial at 
925 and the signal generator at the setting pre- 
viously recorded for that alignment point. 


(b) Adjust the first detector trimmer capacitor, 
(C141) and the r-f trimmer capacitor (C130). 


(c) Set the receiver dial at 57 and the signal 
generator at the low-frequency reference point, 
connect the free end of the resistor to terminal 
5 on the r-f shield, and adjust the first detector 
tuning coil (L128). 


(d) Change the resistor to the stator of section 
D” of the tuning condenser (C123) and adjust 
the r-f tuning coil (L122). 


(e) Repeat alternately the adjustments out- 
lined in Paragraphs (b), (c) and (d) until proper 


32 


tracking of the tuned circuits is obtained. Then 
replace the bottom covers on the detector and r-f 
shields. Set the receiver dial at 57. Connect the 
resistor to either of the points previously used 
and adjust the signal generator dial for maximum 
output indication. The signal generator dial will 
be found to have changed to a higher-frequency 
setting. Note the difference between this and the 


original setting. 


(f£) Shift the signal generator an equal amount 
on the opposite side of the original setting, re- 
move the covers and adjust the detector and r-f 
coils (L128 and L122) to an increased inductance 
with the same precedure as outlined in Para- 


graphs (c) and (d). 


(g) Replace the covers and readjust the capaci- 
tors C141 and C130 at the high-frequency align- 
ment point to complete the adjustment. 


6.53 Band 5 (400 kc to 800 kc) is aligned in 
the same manner except that the first detector and 
rf trimmer capacitors (C142 and C131), and 
the first detector and r-f coils (L129 and L123) 


are adjusted. 


6.54 Band 6 (800 kc to 1750 kc) is aligned by 
adjusting the first detector and r-f trimmer ca- 
pacitor (C143 and C132), and the detector and 
r-f coils (L130 and L124), using the same proce- ~ 
dure. 


6.55 ALIGNMENT OF LOOP TUNER COILS 
—Before shipment from the factory the loop tun- 
ing circuits were adjusted for best performance 
with the length of loop cable supplied. These 
cable lengths are given in Paragraph 6.86. A 
change in cable length will require realignment in 
accordance with procedure given in Paragraph 
6.86, but not the full alignment procedure given 
in Paragraph 6.57. Only when misalignment of 
loop trimmers and cores is evident will the pro- 
cedure given in Paragraph 6.57 be required, in 
which case, alignment should be made using the 
cable to be employed with the equipment. 


6.56 For alignment of the loop tuning coils an 
equipment set up as shown in Figure 25 is re- 
quired. The signal generator should be loosely 
coupled to the loop antenna by means of a few 
turns of wire as shown. Monitor the receiver 
output with headphones and an output meter 
ae into the “PHONES” jack (J104 and 
107). 


NOTE—The coupling between the auxiliary loop 
and the loop antenna must be sufficiently loose 
that the inductance of the loop antenna is not 
affected. It is essential therefore, that a relatively 
high level of signal-generator output be used, that 
the “SENSITIVITY” control be well advanced 
and that the coupling between the loops be kept 


at a minimum. 


6.57 The alignment procedure is then as fol- 
lows: 

(a) Set the “SELECTOR” switch on ““BILAT.” 
and the “FREQUENCY RANGE” switch on 
Band 5 (400 ke to 800 kc). 

(b) Connect the loop antenna to the receiver. 
(c) Set the receiver dial at 925 and the sig- 
nal generator at the calibration determined during 
the process of aligning the r-f oscillator. See Para- 
graph 6.37 (m). The signal generator should 
be used with 400-cycle, 30 per cent. modulation. 
Use headphones and an output meter (plugged 
in at J104 and J107) to monitor the receiver 
output. The signal generator frequency may be 
shifted slightly, if necessary to provide maximum 
receiver output. 


(d) Refer to Figure 5 and set the loop trim- 
mer capacitor (C118) at mid-position. 

(e) The loop compensating capacitor (C202) 
should then be adjusted for a maximum indica- 
tion on the output meter. 

(f) Set the receiver dial at 57 and the signal 
generator at the corresponding calibration and ad- 
just the core of the loop tuner coil (L114). See 
Figure 4. F 

(g) Repeat the adjustments outlined in Para- 
graphs (e) and (f) until the maximum response 
is obtained at each dial setting without further 
adjustment of the compensating capacitor or core. 
(h) Temporarily replace the bottom cover. A 
slight decrease in receiver output will be ob- 
served. The inductance of the coil must then 


be altered slightiy to compensate for the effect of - 


the cover. By alternately adjusting the core and 
checking with the cover replaced, an adjustment 
providing maximum receiver output with the 
cover in place will be found. This method of com- 
pensating for the effect of the cover will be re- 
quired in adjusting the loop tuner coils for all 


bands. 


6.58 The same general procedure is applicable 
in adjusting the loop tuner coil for Band 6 (800 
ke to 1750 kc), with the exception that the loop 
compensating capacitor is left as previously ad- 
justed. At the high-frequency end of the band 
(receiver dial 925) the circuit is adjusted by 
means of the loop-tuner trimmer capacitor 
(C119), and at the low-frequency setting by 
means of the loop tuner coil core (L113). 


6.59 Set the “FREQUENCY RANGE” switch 
on Band 4 (200 kc to 400 kc) and adjust the 
‘ loop trimmer capacitor (C117) and the loop 
tuner coil (L115). 


6.60 Set the “FREQUENCY RANGE” switch 
on Band 3 (100 ke to 200 kc) and remove the 
top cover from the loop shield. For this band 
and Bands | and 2, the signal generator should 
be unmodulated. A beat note is obtained by 
means of the ew oscillator. The signal generator 
settings may be shifted slightly to provide maxi- 
mum receiver output. See Figure 3. Adjust the 
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loop trimmer capacitor (C116), and the loop 
tuner coil (LI16). 


6.61 Set the “FREQUENCY RANGE” switch 
on Band 2 (32.5 ke to 70 kc), adjust the loop 
trimmer capacitor (C115) and the loop tuner 


coil (L117). 


6.62 Set the “FREQUENCY RANGE” switch 
on Band | (15 ke to 32.5 kc) and adjust the loop 
trimmer capacitor (C114) and the loop tuner 
coil (L118). 

NOTE A—For each band, the final adjustment 
outlined in Paragraph 6.57 (h) should be carried 
out. 

NOTE B—If the receiver has been aligned prop- 
erly on all bands for one length of loop cable and 
a change is made to another length, the loop cir- 
cuit should be aligned in accordance with the 
procedure given in Paragraph 6.86. No other 
adjustment need be made. 


6.63 ALIGNMENT OF DUMMY LOOP COILS 
—For alignment of the dummy loop coils (non- 
directional reception) the equipment is set up as 
shown in Figure 26. This requires that the signal 
generator be connected to the antenna terminal 
binding post J105 through a 200-mmfd capacitor. 


6.64 To align the dummy loop coils for effective 
non-directional operation use the following pro- 
cedure: 

(a) Set the “FREQUENCY RANGE” switch 
on Band 5 (400 ke to 800 kc), and the receiver 
dial at 925 and the signal generator at the cali- 
bration previously determined for this setting. 


’ The signal generator should be adjusted to pro- 


duce a 400-cycle, 30-per cent. modulated signal. 
Monitor the output of the receiver with ‘head- 
phones and an output meter. Re-set the signal - 
frequency slightly if necessary to give the maxi- 
mum receiver output. 

(b) Loosen the two screws in the center of the 
front panel and open the slide covering the 
“UNILAT. COUP.,” “UNILAT. TRIM.,” and 
“ANT. TRIM.,"’ adjustments. Use an alignment 
screwdriver and adjust the “ANT. TRIM.” ca- 
pacitor (C05) for a maximum receiver output 
as indicated on the output meter. 

(c) Remove the top cover from the loop shield. 
Set the receiver dial at 57 and the signal genera- 
tor at the low-frequency reference calibration. 
As in Paragraph (a) set the signal frequency 
for maximum receiver output. Refer to Figure 3 
and adjust the dummy loop (L108) for maxi- 
mum output. ao 
(d) Repeat adjustment of the “ANT TRIM.” 
capacitor (C105) and the dummy loop (L108). 
The “ANT. TRIM.” adjustment may then be con- 
sidered as requiring no further change for any 


band. 
6.65 


bands are then adjusted as follows: 
(a) Set the “FREQUENCY RANGE” switch 
on Band 6 (800 kc to 1750 kc). Set the receiver 


The dummy loop coils for the remaining 


4 
g 
i 
2 
: 


dial at 512, and adjust the signal generator fre- 
quency for maximum receiver output (approx. 
1216 kc). Adjust the core of the dummy 
loop (L107) for resonance as indicated by maxi- 
mum output. 


(b) Set the “FREQUENCY RANGE” switch 
on Band 4 (200 ke to 400 kc) and the receiver 
dial at 512. Adjust the signal generator for 
maximum receiver output (approx. 293 kc). 
Then adjust the dummy loop (L109) to reso- 
nance. Replace the top cover. 


(c) Set the “FREQUENCY RANGE” switch 
on Band 3 (100 ke to 200 kc). Remove the bot- 
tom cover from loop shield. Use an unmodulated 
signal and turn the ecw oscillator ““ON.”” Refer to 
Figure 4 and adjust the dummy loop (L110) to 
resonance at the 512 dial setting. (Receiver dial 
at 512 and signal generator frequency adjusted 
for maximum receiver output—approx. 146 kc). 


(d) Set the “FREQUENCY RANGE” switch 
on Band 2 (32.5 ke to 70 kc), adjust the signal 
generator for maximum receiver output (approx. 
49 kc) at the 512 dial setting, and adjust the 
dummy loop (LII1) to resonance in the same 
manner as was outlined for Band 3. Replace the 
bottom cover. 


(e) With “FREQUENCY RANGE” switch on 
Band 1, remove the top cover and adjust the 
dummy loop (L112) to resonance at the 512 dial 
setting (signal generator approx. 23 kc), while 
holding part of the cover in place over that por- 
tion of. the loop shield containing the loop. tuner 
coil (LI18). Replace the top cover. 


6.66 ALIGNMENT OF SENSE ANTENNA 
COILS—The following paragraphs refer speci- 
fically to the method of adjusting the sense an- 
tenna coils and trimmer capacitors. For instruc- 
tions relative only to the adjustment of the re- 
ceiver for operation with a given vertical antenna 
refer to Paragraph 4.27. 


6.67 Alignment of the antenna stage for 
“UNILAT.” operation requires the use of a cali- 
brated transmission line,* and an antenna of 0.25 
meters effective height. An output meter (OE 
Test Equipment or equivalent) is also required. 
The equipment is set up and aligned in the follow- 
ing manner: 


(a) Place the loop antenna, vertical pick-up 
antenna, and the receiver beneath the calibrated 
transmission line.* Use an unmodulated input to 
the receiver from the signal generator.. Monitor 
the output with headphone and output meter 
(plugged in either phone jack). 


NOTE-—In aligning the sense coil circuits it is 
advisable to set the loop winding parallel to the 
transmission line, so oriented that the minimum 
of the cardioid pattern is obtained. All adjust- 
ments are made thereafter to obtain the greatest 


_*See Radio Materiel School pamphlet “Radio Direc- 
tion Finders,” Chapter 13, pages 243 to 248. 
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attenuation of the signal. It is recommended that 
a field strength of at least 1000 microvolts per 
meter be used and that the volume control be so 
set that overloading cannot occur. As a final 
check on the alignment, the loop should be ori- 
ented 180 degrees and the maximum-to-minimum 
ratio should be checked. This will usually be over 
20 and in some cases as high as 100. In all cases 
it should exceed 8. 


(b) Turn the “SELECTOR” switch to the 
“UNILAT.” position and the “FREQUENCY 
RANGE” switch to Band 3 (100 ke to 200 kc). 
Turn the cw oscillator “ON.” 


(c) Adjust the “UNILAT. COUP.” capacitor 
(CIOT) to full capacitance, and set the Band 3 
trimmer (C111) at mid-position. 


(d) Set the receiver dial at 925 and the signal 
generator at the reference calibration recorded 
for that setting. Adjust the “UNILAT. TRIM.” 
capacitor (C102) simultaneously varying the set- 
ting of the “UNILATERAL ADJUSTMENT” 
contro! (R102) until minimum output is indicated 
on the output meter. The optimum adjustment is 
that which provides the best unilateral (front-to- 
back) ratio. This is checked by noting respec- 
tively the output of the loop setting providing 
greatest output and the setting (180 degrees re- 
moved) providing minimum response. . 


(e) Remove top cover from the antenna shield 
and adjust the sense coil core (L103) at the low- 
frequency end of the band, again simultaneously 
varying the “UNILATERAL ADJUSTMENT” 
(R102) and tuning for the best unilateral (front- 
to-back) ratio. 


(f) The adjustments outlined in Paragraphs 
(d) and (e) may have to be repeated several 
times before the optimum setting for the ‘‘UNI- 
LAT. TRIM.” capacitor and the sense coil core 
(L103) are found. The cover should be held in 
place always while the trimmer setting is adjusted 


or checked. 


(g) The sense coil core must then be adjusted 
to compensate for the detuning effect of the shield 
cover. It will be necessary to adjust the induc- 
tance to a value slightly higher than that required 
when the cover is off so that the circuit will be 
properly aligned when the cover is replaced. The 
optimum adjustment can best be obtained by 
alternately adjusting the coil core, and checking 
the unilateral ratio while the shield cover is held 
temporarily in place. 


6.68 On the remaining bands the sense coils 
are aligned by the same general procedure ex- 
cept that the “UNILAT. TRIM.” capacitor 
(C102) is left as adjusted for Band 3 operation, 
only the individual sense trimmer capacitors and 
the sense coils being adjusted. The correction 
for cover effect on coil inductance should always 
be made. See Paragraphs 6.67 (f) and (g). This 


is accomplished as follows: 


(a) Set the “FREQUENCY RANGE” switch 
on Band 6 (800 kc to 1750 kc). Refer to Fig- 
ure 5 and adjust the sense antenna trimmer ca- 
pacitor (C108) using the high-frequency refer- 
ence setting. Remove the bottom cover from 
the antenna shield. Refer to Figure 4 and adjust 
the sense coil (L106) at the low-frequency refer- 
ence setting. 


(b) Set the “FREQUENCY RANGE” switch 
on Band 5 (400 kc to 800 kc) and adjust the 
sense antenna trimmer capacitor (C109) and 


the sense coil (L105). 


(c) Set the “FREQUENCY RANGE” switch 
on Band 4 (200 ke to 400 ke) and’ adjust the 


sense antenna trimmer (CI1!0) and the sense 


coil (L104). 


(d) Set the “FREQUENCY RANGE” switch 
for operation on Band 2 (32.5 ke to 70 ke). Ad- 
just the sense antenna trimmer capacitor (C112). 
Remove the top cover from the antenna shield. 
Refer to Figure 3 and adjust the sense coil 


(L102). 


(e) Set the “FREQUENCY RANGE” switch 
on Band | (15 ke to 32.5 ke) and adjust the 
sense antenna trimmer capacitor (C113) and the 


sense coil (LIOT). 


NOTE—After the above alignment procedure has 
been followed the components are correctly 
aligned. However, when the equipment has been 
installed in,the aircraft the settings of the “UNI- 
LAT. COUP.” and “UNILAT. TRIM.” capaci- 
tors should be checked as outlined in Paragraphs 
4.26 to 4.31 in order to compensate for variations 
in individual installations. 


6.69 ALIGNMENT CHECK—The maximum 
noise output can be used as a general indication 
that the circuits are active and properly aligned. 
The values in Table K are given as a basis by 
which the results of the noise output test may be 
compared, it being necessary only to approximate 
those values shown. Generally the maximum 
noise output will be greater at the high-frequency 
dial settings (925) than at the low-frequency 
settings (57). ; 


a 


6.70 The following method is employed in mak- 
ing this test. 


(a) Connect a 200-mmfd capacitor from the 
antenna terminal (J105) to ground: no signal in- 
put is required. Turn the “VOLUME” control to 
maximum and the “SELECTOR” switch to the 
one position. Turn the cw oscillator 


(b) Connect a 600-chm output meter (OE 
Test Equipment or equivalent) across the phone 
jack and read the voltages indicated by the 
meter. ae ; 


(c) Use the reference dial settings of 57 and 
925 for each band, comparing the noise output 
level with the values shown in Table K. These 
must be considered merely as representative val- 
ues, subject to some change in individual in- 
stances, 


TABLE K 
APPROXIMATE NOISE VOLTAGE 


6.71 A more accurate check on the perform- 
ance of the receiver may be obtained by check- 
ing the gain of the r-f, i-f and audio stages against 
the data shown in Table L. In checking the 
i-f and r-f gain it is necessary that the output, as 
read on a low-capacity, radio-frequency v-t volt- 
meter, be kept below one volt in order to prevent 
overloading of the tubes in the receiver. When 
the v-t voltmeter is connected across the r-f or 
detector circuits, the associated trimmer capacitor 
should be readjusted at the high-frequency dial 
setting (925) to compensate for the detuning ef- 
fect of the v-t voltmeter. The circuit must agam 
be re-adjusted after the test has been completed. 


TABLE L 


TYPICAL STAGE GAINS 
_ R-F GAINS* 


* Selector switch in the “NON-DIR.” position. 
“VOLUME” control at maximum. “ANTENNA 
EQUALIZER” (R139) set at full clockwise posi- 
tion.’ Antenna coupling capacitor (C105) ad- 
justed for tracking with a’ dummy ‘antenna ‘of 


200 mmfd capacitance. Signal applied at the an- 
tenna post through a 200 mmfd capacitor. Out- 
put measured at the grid of the Ist detector 
(V103). 

I-F GAIN* 


oe 


Input Con- Output | Trans- 
nection Connection | former| Gain 

Grid V103 | Grid V105 ; T101 

Grid V103 | Grid V1I05 | T101 


Grid V105 | Grid V106 | T102 
Grid V106 | Grid V107 | T103 


Grid V103 | Grid V107 
Grid V103 | Grid V107 


® Disconnect oscillator plate lead, at terminal | 
of oscillator shield. Apply signal through a 0.1 
mfd capacitor with a 50,000-chm resistor con- 
nected from grid to ground. C123 at maximum 
capacity. 


A-F GAIN* 


1020-cycle 
1000-cycle 


* Input signal applied to the grid of V107 through 
a 0.1 mfd capacitor, a 50,000-ohm resistor con- 
nected from the grid to ground. Output measured 
across phones jack with a 600 ohm load. 


6.72 LUBRICATION AND MECHANICAL 
SERVICE—AIll principal moving parts should be 
periodically inspected, cleaned if necessary, and 
their working surfaces suitably lubricated. Care 
should be exercised in the handling of all parts 
involved in the maintenance procedure, not over- 
looking the complete and proper replacement of 
all items including screws, lock-washers and safety 
wires. Do not disturb the adjustment of electrical 
circuits. 


6.73 Receiver Type CRV- or CEX-46152— 
Oil, free flowing at low temperatures, shall be ap- 
plied to the tuning gears and control shafts. The 
detent mechanisms should be given an applica- 
tion of a water-resisting lubricant having a smooth 
texture and a low pour point. 


6.74 Dynamotor Filter, Type CRV- or CEX- 
21562—When the radio receiver is operating sat- 
isfactorily, with the dynamotor noise at a suitably 
low level, the dynamotor should not be disturbed 
except for periodical lubrications. Such lubrica- 
tions are required after each 1000 hours of opera- 
tion. (Approximately six months of service.) 
No lubricant other than Navy Grade M-484 
Grease should be used. The correct lubrication 
procedure is as follows: 
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(a) Disconnect the cable from the unit, cut the 
snap-slide safety wire, and disengage the slider. 


(b) Remove the eight screws which hold the 
dust cover in place, and remove the cover. 


(c) Take out the two screws at each end of the 
dynamotor and remove the end-bell dust covers. 


(d) Remove the bearing plates from the end- 
bells and apply only enough grease to cover the 
bearings. Do not pack the bearings and do not 
allow any lubricant to reach the commutator. 


6.75 Examine the brushes to see that they have 
worn properly and are free from hard spots which 
would cause grooves in the commutator surface. 
A new brush should be installed in place of each 
brush found so defective. 


6.76 Should it become necessary to replace the 
ball bearings or turn down the commutators, pro- 
ceed as follows: 


(a) Remove the brushes from the brush car- 
tridges. 


(b) Remove the nuts from the tie rods which 
hold the bearing end-bells and pull the end-bells 
away from the field coil assembly. The armature 
can then be taken out. Pry out the bearing re- 
tainers from the end-bells by using two small 
screwdrivers as wedges between the outer ball 
race and the end-bell. 


(c) If the commutator surfaces are found to be 
impaired, the armature should be placed in a 
lathe and the commutators resurfaced by holding 
a fine grade of sandpaper (not coarser than 00) 
lightly against the commutator surface as the 
armature is rotated. Do not use emery cloth. All 
residue of dust, sand and dirt should be wiped 
away to leave a clean, smooth, polished commu- 
tator surface. If the commutator is turned down 
(re-surfaced by taking one or more cuts with a 
tool-bit), the mica segment separators must be 
undercut. 


6.77 Should it be desirable to remove the dyna- 
motor proper from the filter sub-base, invert the 
unit and remove the four screws together with 
the lock-washers and the inner base cover. Care- 
fully unsolder the four leads to the dynamotor. 
Turr. the unit right side up again and remove the 
four nuts and associated washers which hold the 
dynamotor in place. The dynamotor may then 
be removed from the sub-base. 

6.78 Prior to reassembly of the dynamotor, all 
parts except those requiring lubrication should be 
wiped clean, free of grease and oil. When re- 
assembled make certain that the armature turns 
freely before the brushes are installed. In re- 
placing the brushes check to insure that the 
“1° and “—” marking on the brushes correspond 
with those on the end-bell casting, also to insure 
that the four dynamotor leads are well-soldered 
to their proper terminals. See Figure 13 


6.79 If the armature still turns easily after the 
brushes have been installed, the end-bell dust 
covers and the outer case may be re-assembled 
and the unit tested by placing it in operation, 
checking for polarity, measuring the high voltage 
output and noting if any noise is introduced into 
the receiver. 


6.80 LOOP DRIVE ASSEMBLY, TYPE CRV- 
69064—The loop drive assembly should give 
trouble-free operation over a long period of time. 
The lubricant on the gears, shafts, bearings, etc., 
should be sufficient to last the life of the equip- 
ment. Should servicing of the azimuth scale relay 
be required, refer to Figure 32 and take out the 
seven screws (E) which retain the azimuth scale 
window, remove the window and take out the 


’ four screws (F) which hold the azimuth scale 


relay assembly in place. After unsoldering the 
relay leads the assembly may be removed for 
replacement or repair as required. 


6.81 THE LOOP ANTENNA ASSEMBLY, 
CRV-69065—The loop assembly should require 
little service except for possible cleaning of the 
slip-ring and brush surfaces after a long period 
of service. The need for such servicing would 
be evidenced by noise being introduced into the 
receiver as the loops are rotated. To remedy 
such a condition proceed as follows: 


(a) I£ the installation is such that convenient 
access to the bottom plate (R) is not possible 
when the loop assembly is installed remove the 
loop drive assembly and extension, following the 
instructions outlined in Paragraphs 4.9 to 4.11. 


(b) Dismount the loop assembly from the air- 
craft. 


(c) Then remove the five screws (P) which 


hold the plate (R) in placé. 


(d) Remove Plate (R) to which are attached 
the cable receptacles J401 and J402, and the 
brush assembly (S). 


(e) Clean the slip-rings and brushes (5S) with 
cleaning fluid such as carbon tetrachloride, by 
dampening a cloth and holding it against the 
rings while rotating the loop drive shaft. Then 
coat the surfaces with a thin film of petrolatum. 


(f) Reassemble the loop antenna assembly and 
reinstall it following the procedure outlined in 


Paragraphs 4.12 to 4.15. 


6.82 If for any reason it should become neces- 
sary to remove the streamlined housing from the 
loop antenna assembly base, proceed in the fol- 
lowing manner: 


(a) Remove and disassemble the loop antenna 
assembly as for cleaning the slip-rings and 


brushes, Paragraphs 6.81 (a to d). 


(b) Then with a long screwdriver loosen the 
two long screws (T) and (W) which serve to 
lock the two loop coils in position with their 
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planes at right angles to each other. Loosening 
these screws two or three turns will suffice. 

(c) Keeping the screwdriver firmly engaged in 
the slotted head of (T) and (W), hold the 
inner loop rigid and rotate the hand wheel 
counter-clockwise as far as it will go, or until the 
planes of the two loops are parallel. 


(d) Remove the several bolts (U) by which 
the streamlined housing is attached to the base, 
and carefully lift the housing off. 


6.83 In reassembling the housing to the base 
follow in reverse order the procedure outlined 
in Paragraphs 6.82 (a) to (d). It is necessary, 
in repositioning the two loops with respect to 
each other to again hold the inner loop with the 
screwdriver while the outer loop is rotated clock- 
wise as far as it will go. The correct position of 
the loop is when a 90° displacement has been 
obtained. The two locking screws (T) and (W) 
should then be tightened with the loops in that 
position. : 


6.84 It is not practical to attempt to adjust the 
loop antennas to exactly a 90-degree electrical 
relationship with each other. To compensate for 
such discrepancy as may thus arise the lower of 
the two indices on the shutter (D) may be moved 
slightly to the right or left of the upper index. 
In this manner the minimums for bilateral bear- 
ings are made to coincide exactly using either 
the low-frequency or high-frequency loop. These 
indices should never be changed, however, unless 
it can be definitely established that a discrepancy 
exists between the two bearings. To adjust the 
lower index right or left, remove the seven screws 
(E) and the scale window. Then, with a screw- 
driver or other pointed tool slide the lower index 
right or left as desired. Check the coincidence 
of the bilateral bearings then obtained first on a 
low-frequency signal (Bands | or 2), then on a 
high-frequency signal (Bands 3, 4, 5 or 6) either 
on the same bearing or at a known angular dis- 
placement. When the indices show no discrep- 
ancies, replace the scale window. 


6.85 LOOP ANTENNA ASSEMBLY RE- 
PLACEMENTS ON MODELS DZ-2 AND DZ-2a 
EQUIPMENT—NOTE: To avoid confusion, the 
word “Loop” as used herein refers to the loop 
antenna assembly; the word ‘‘Antenna’”’ as used 
herein refers to the non-directional sense antenna. 


a. Loop windings in Model DZ-2 and Model 
DZ-2a equipments are furnished wired so that 
the sense indication of azimuth (operation “SE- 
LECTOR” on “UNILAT"') is correct when the 
antenna and loop installations are made in the 
normal manners. 


(Model DZ-2: Antenna and loop above airplane. 
Model DZ-2a: Antenna above but loop below 
airplane). 


b. Internal connections inside the loop housing, 
between the brush assembly and loop connector 
should be as follows: 


color) 


* Brush Terminal #1 is nearest loop windings; Ter- 
minal #5 is nearest mounting plate. 


c. The loop installation position determines the 
loop connection arrangement in accordance with 
the information above. The antenna installation 
location determines the position of the azimuth 
scale on the loop drive shaft; that is, changing 
from.an antenna above the airplane to one below 
the airplane requires repositioning of the azimuth 
scale by 180°, provided that the loop location is 
not changed. 


d. A final check for proper sense indication 
should be made on stations of known direction. 
One station in the frequency range from 15 to 
70 ke (Bands | and 2) should be checked. 
Thereafter another station in the range from 100 
to 1750 ke (Bands 3, 4, 5, 6) should be 
checked. a 


CAUTION The loops of Model DZ-2 and 
Model DZ-2a Equipment may be used _inter- 
changeably on either type of installation only 
provided that connections are proper. Changing 
of connections in the loop circuit should be at- 
tempted at one point only: within the loop, at 
the brush terminal. Five screws fasten the mount- 
ing plate (for loop and relay cable connectors 
and the brush assembly) to the loop base. These 
may be removed and the mounting plate with- 
drawn for inspection and connections changed as 
may be required. 


6.86 SUPPLEMENTARY DATA ON ALIGN- 
MENT— 


a. Model DZ-2 Aircraft Radio Direction Finder 
Equipment has been aligned for use with specific 
loop cable lengths as follows: 


LOOP CABLE LENGTH 


Cable Length 


Receiver Serial No. 


1} to 251 
252 to 731 
732 to 1906 


46 feet 


38 


b. The Model DZ-2 Equipment was originally 
designed for operation with a maximum loop 
cable length of 6 feet. Subsequently, installa- 
tion requirements indicated the need for longer 
cables. Procedure for realignment with the 
longer cables is given in Paragraph 6.86c, im- 
mediately below. However, it must be empha- 
sized that efficiency of performance is sacrificed 
as the cable length approaches the absolute maxi- 
mum at which Bands 2 and 6 can be still aligned 
at frequencies corresponding to a 925 dial setting. 
This maximum length is in the order of 9 to 16 
feet. Proper alignment becomes difficult, and in 
some cases impossible, with loop cable lengths 
in the order of 101% feet. It is recommended that 
the installation be made using a length of loop 
cable exceeding by as little as possible the original 
design maximum of 6 feet. 


ce. If, for any reason, the loop cable length is 
changed from that shown in the table given in 
paragraph 6.86a, realignment of the loop 
compensating capacitor (C202) and the band 6 
trimmer capacitor (C119) is required. For 
alignment purposes, the use of a signal generator 
source, coupled to the loop antenna, with the re- 
ceiver output monitored by means of head tele- 
phones and an output meter (as described in 
Paragraph 6.56), is recommended. The signal 
from the signal generator should be unmodulated. 
The receiver controls should be set as follows: 


Il. “MCW-CW” Switch on “CW.” 
“SELECTOR” Switch on ““BILAT.” 
“TUNING” Dial on °925." 


“FREQUENCY RANGE” (Band Switch) 
on “32.5-70.0 ke (Band 2). 


5. “VOLUME” Control adjusted so that the 


receiver output is between 2 and 10 volts. 


2. 
a. 
4. 


Now proceed as follows: 


1. Adjust the signal generator frequency 
(approx. 70 kc) and orient the loop for maxi- 


mum output. Adjust “WVOLUME” control, if 


necessary. See operation 5, above. 


2. Adjust the loop compensating capacitor 
(C202) for maximum output, using an align- 
ment (insulated) screwdriver. Capacitor C202 
is accessible after removing the receiver from 
its case and taking off the bottom cover of the 
coil compartment (the second compartment from 
the front of the receiver. See Figure 4). 


3. Adjust the Band 2 trimmer capacitor 
(C115) for maximum output, and replace the 
cover. 


4, Set the “FREQUENCY RANGE” (Band 
Switch) on 800-1750 (Band 6), adjust the signal 
generator frequency (approx. 1750 kc) and 
orient the loop for maximum output. 

5. Adjust the Band 6 trimmer capacitor 
(C119) for maximum signal output. 


6. No further adjustment is necessary. 
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Figure 1—Model DZ-2 Aircraft Radio 
Direction Finder Equipment 
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Figure 2—Receiver 
(Front View) 
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Figure 3—Receiver 
(Top View, Outer Case and 
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Figure 5—Receiver 
(Side View, Outer Case Removed) 
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Figure 6—Antenna Shield Assembly 
(Removed from Receiver) 
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Figure 7—Loop Shield Assembly 
(Removed from Receiver) 
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Figure 8—R-F Amplifier Shield Assembly 


(Removed from Receiver) 
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Figure 9—First Detector Shield Assembly 
(Removed from Receiver) 
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Figure 10—Oscillator Shield Assembly 


(Removed from Receiver) 
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Figure 11—Loop Antenna 
(Loop Housing and Scale Window Removed) 
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Figure 12—Dynamotor-Filter 
(Bottom Cover and Shield Removed) 
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Figure 13—Dynamotor-Filter 
(Shield and Dust Covers Removed) 
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Figure 16 not used 
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(Connections, P-721146) 
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Figure 17—Antenna Shield Assembly 
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Figure 18—Loop Shield Assembly 
(Connections, P-721147) 
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Figure 19—R-F Amplifier Shield Assembly 
(Connections, P-721149) 
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(Connections, P-721145) 


Figure 20—First Detector Shield Assembly 
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Figure 21—Oscillator Shield Assembly 


(Connections, P-721148) 


127 


B21l2b -W 


"20O2@D ) —HOLIDVdVD 
INILVSWIAWOD 37802 S007 


“@8I17 OL GEIIT 
INITANOD gSOOT 


Figure 25—Equipment Set-up for Alignment of 
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Loop Stage (Schematic, M-421128) 
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Figure 26—Equipment Set-up for Alignment of 
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Figure 27—Dynamotor-Filter 
iy (Connections, M-420747) 
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Figure 29—Receiver 
(Outline, M-421233) 
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Figure 32—Loop Drive and Loop Antenna 
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PROCEDURE FOR FABRICATING RELAY CABLE 
CUT COMPLETELY AROUND VINYLITE COATING OF CABLE 1-1/8" FR BEING CAREFUL NOT TO CUT INTO 
TINNED COPPER BRAID. f eye oe 
REMOVE VINYLITE COATING FROM CABLE BY PEELING TOWARD OUTER END. 


CUT COMPLETELY AROUND AND REMOVE TINNED BRAID 1" FROM EACH END OF CABLE, LEAVING 1/8" OF BRAID EX- 
TENDING BEYOND OUTER VINYLITE COATING. CUT OFF FRAYED COTTON COVERING. 


STRIP AND TIN END OF EACH LEAD FOR 3/16". 
SLIDE (ITEM 4) CLAMP END FIRST, ONTO CABLE, FOLLOW WITH WASHER (ITEM 9). 
PLACE (ITEM 10), COUNTER-SUNK SIDE FIRST, OVER BRAID. 


TURN BRAID AGAINST OUTER SURFACE OF WASHER (ITEM 10) AND SOLDER, TRIM OFF BRAID EXTENDING BEYOND 
CIRCUMFERENCE OF WASHER. 


UNSCREW EXTENSION OF CONNECTOR (ITEM 3) AND SLIDE EXTENSION AND COUPLING NUT OF (ITEM 3) OVER CABLE. 
SOLDER WHITE LEAD TO CONNECTOR TERMINAL "A", AND BLACK LEAD TO CONNECTOR TERMINAL "B". 


INSERT (iTEM 12) BETWEEN TERMINALS OF CONNECTOR (ITEM 3) AND WRAP AROUND THESE TERMINALS INSULATING 
THEM FROM EACH OTHER AND FROM (ITEM 3) EXTENSION. 


PLACE "C" WASHER (ITEM 11) BETWEEN CONNECTOR AND WASHER (ITEM 10), AND SCREW EXTENSION BACK ON CCN- 
NECTOR. : 


SCREW CABLE CLAMP (ITEM 4) ONTO EXTENSION OF CONNECTOR AND TIGHTEN CLAMP SCREW (ITEM 8), ANCHOR THE 
CLAMP SCREW WITH (ITEM 5). 


WRAP CABLE MARKER (1TEM 5) AROUND CABLE IN POSITION SHOWN, THREADING TABS THROUGH SLOTS OF CABLE 
MARKER AND BENDING TABS BACK. i Waddes 


CUT OFF TAB ENDS, ALLOWING 1/4" TO BEND BACK. 
ANCHOR WITH (ITEM 6). 


THE FOLLOWING TOOLS ARE REQUIRED: 


HACKSAW WITH FINE TOOTH BLADE 
" SOLDERING IRON 

PLIERS (LONG NOSE) 

WIRE STRIPPING TOOL 


SHARP KNIFE 
FILE 
{TEM RCA REFERENCE OTHER REFERENCE DESCRIPTION 
2 M-440550-14 2 CONDUCTOR AWG #18, EACH 37 
TO 41 STRANDS AWG #34 BARE 
COPPER WIRE VINYLITE INSULATED, 
COTTON BRAID COVERED, TINNED 
COPPER BRAID SHIELD, COVERED 
BY VINYLITE 0.D. 0.281" +0.005' 
-0.010, BLACK, SUPPLIED IN 
36-1/2" LENGTH. 
3 K-856849-7 AMER. PHENOLIC CORP. CONNECTOR (ALUM. -ALLOY BODY, 
125-38 5/8" X 24" THREADS). 
4 k-880987-1 AMER. PHENOLIC CORP. CABLE CLAMP (MAX. CABLE 5/16" 
CAT. NO. 9771 DiA., 5/8" X 24" THREADS). 
5 24840-4 CABLE MARKER (NAMEPLATE), 
6 SOLDER (KESTER ROSIN CORE 50% 
TIN~50% LEAD). 
7 NOT USED 
8 K-57431-5 GLYPTAL CEMENT (#1276), 
9 K-76711-25 WASHERS, BRASS, 5/16" 1.D. X 
9/16" O.D. 
10 kK~-880994-1 WASHER, BRASS, 0.260" 1.D., 
7/16" 0.0. ONE SIDE COUNTER- 
SUNK. 
11 K-880996-1 WASHER, BRASS, "C", 5/16" 1.0., 
xX 9/16" 0.0. 
12 PS-74 FISH PAPER 3/6" X 2", 
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Figure 3—Relay Cable , Assembly 
15t (M-427652) 
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Figure 37—Polar and Cardioid 
Characteristics of Loop Antenna 
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Figure 39—C oil Winding Data 
(M-421185) 
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Figure 41—C oil Winding Data 
(P-721182) 
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Figure 43—C oil Winding Data 
(M-421350) 
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: Figure 283—Model DZ-2 Radio Direction 
Finder Equipment 
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(TEM | RCA REFERENCE OTHER REFERENCE DESCRIPTION 
1 2 


K-874228-— 


K-874098~-4 


K~874099-4 


K-875998-1 


24757-1 
K-865333-1 


PS-533-22 


PS—-546-22 


PS-546-22 


PS~546-22 


PS-546—-22 


PS-533-22 


PS-533-22 


PS-105 
PS-567 
K-84462 9-7 


K~865495—-3 


K-5 7431-5 
PS-50 


K-5 7431-35 
K-8645 86-1 


bt LENG TA AT REQUIRED 


AMERICAN BRASS CO. 


AN-WW-561a, 


TYPE 11 


AMERICAN BRASS CO. 


AN-3054-10 


AMERICAN BRASS CQ. 


AN-3050-10 


AMERICAN PHENCLIC CORP. 


97-630 


AN-3108-P8, 


voor 
F COWTACT (FEMALE 


AMERICAN PHENOLIC CORP. 


165-18 


SYNTHETIC RUBBER COVERED FLEXIBLE SHIELDING 
CONDUIT (ALUM, ALLCY CONDUIT 1.0. 5/8" WITH 
ALUM. WIRE BRAIDING) SUPPLIED IN BULK LENGTH 
OF 85 FEET 


COUPLING NUT (ALUM. ALLOY 1" X 20 THREADS) 
FERRULE (ALUM. ALLOY) 


ADAPTER (ALUM, ALLOY) 7/8" X 20 THREADS INSIDE - 
1" X 20 THREADS INSIDE) 


CABLE MARKER (NAMEPLATE) 


CONNECTOR (ALUM. ALLCY BODY SPECIAL 45° 7/8" Xx 20 
THREADS) 


WIRE (BLACK) (BRAID COVERED, VARNISH CLCTH !NSU- 
LATED, 10 STRANDS, 0.010") 


WIRE (WHITE-SLATE TRACER) (ACETATE YARD BRAID, 10 
STRANDS, 0.010") 


WIRE (WHITE-CRANGE TRACER) (ACETATE YARD BRAID, 
10 STRANDS, 0.010") 


WIRE (WHITE-BGROWN TRACER) 
STRANDS, 0.010") 


WIRE (WHITE-BLUE TRACER) (ACETATE YARD BRAID, 10 
STRANDS, 0.010") 


WIRE (BLACK-RED TRACER) (BRAID COVERED, VARNISH 
CLCTH INSULATED, 10 STRANDS, 0.010") 


(ACETATE YARD BRAID, 10 


WIRE (RED) (BRAID COVERED, VARNISH CLOTH INSULATED, 


10 STRANDS, 0.010") 
WIRE (SOLID TINNED COPPER 0.0126" DIA.) 
SCOTCH ACETATE CLOTH TAPE 1/2" WIDE 


SHIELDED LOOM (CERESE WAXED COTTON TUBING, TINNED 
COPPER BRAID) 


CONNECTOR (ALUM. ALLCY BCDY, 90°, 7/8" X 20 THREADS) 


GLYPTAL CEMENT (G.E. #1276) 

VARNISHED TUBING (!.0. 133" x 5/8" LONG, BLACK) 
SOLDER (KESTER ROSIN CORE, 50% TiN ~- 50% LEAD) 
THERMO-PLASTIC CEMENT (G.E. ZV5057) 


RED GLYPTAL (G.E. #1153 GLYPTAL & RED STAMPING INK 
#2462) 


PROCEDURE FOR FABRICATING LOOP CABLES 


(A) CUT CONDUIT, (ITEM 1) TO "LENGTH AS REQUIRED", LESS 7/8", USING FINE TOOTH HACKSAW. 


(B) WITH SHARP KNIFE CUT COMPLETELY AROUND SYNTHETIC RUBBER COATING 1/4" FROM EACH END OF CABLE, 
BEING SURE NOT TO CUT ALUMINUM WIRE BRAIDING. 


(C) PEEL COATING OFF END OF CONDUIT FROM INSIDE TOWARD END. 

(D) TRIM OFF ANY FRAYED ENDS OF WIRE WITH SHEARS. 

(E) INSERT PLUG, 8473-2-P, IN HOLE OF PLUNGER. 

(F) TIGHTEN SET SCREW TO HOLD PLUG IN PLACE, USING WRENCH FURNISHED WITH TOOLS. 

(G) INSERT LOWER HALF OF SPLIT DIE, 8473-2-G, SO THAT SIDE MARKED WITH SIZE FACES BEADING ROLLS. 
(H) SLIP NUTS, ITEM 2, OVER CONDUIT. 


(1) SLIP FERRULES (ITEM 3) ON ENDS OF CONDUIT BEING CERTAIN TO PUSH THEM ALL THE WAY ON, & PLACE 
ONE END OF CONDUIT IN LOWER HALF OF DIE. 


DROP UPPER HALF OF DIE INTO POSITION. 


(Kk) TURN HANDWHEEL OF FERRULE ATTACHING MACHINE TO ADVANCE PLUNGER UNTIL SHOULDER OCF PLUG LOCKS 
THE FLANGE ON THE FERRULE INTO POSITION. 


(L) ADVANCE BEADING RCLLS BY TURNING KNOBS UNTIL A SLIGHT DEPRESSION !S MADE ON THE SHANK OF THE 
FERRULE, THEN ROTATE BEADING HEAD ONE REVOLUTION. ADVANCE BEADING & ROTATE HEAD UNTIL BEAD 
OF DESIRED DEPTH 1S OBTAINED. 


(M) REPEAT PROCEDURE WITH OTHER END OF CABLE. 


(N) SCREW ei ae (ITEM 4) INTO COUPLING NUTS, (ITEM 2) HAVING FIRST COATED THE THREADS WITH 
(ITEM 21). 


(0) ALLOW NUTS TO TURN FREELY ON FERRULES. 
(P) HEAT CUTER PART OF NUTS (ITEM 2) WITH SOLDERING IRON TO HARDEN CEMENT. 
(Q) CUT SHIELDED LOOM (ITEM 16) TO "LENGTH AS REQUIRED" PLUS 2 INCHES. 


(R) CUT WIRES (ITEMS 7 TO 13) TO LENGTH AS REQUIRED PLUS 5 INCHES, STRIP & TIN THE ENDS OF EACH 
WIRE 3/16". 


(S) PULL WIRES (ITEMS 6 & 9) THROUGH ONE PIECE OF LOOM (ITEM 16) & WIRES 10 & 11 THROUGH OTHER 
PIECE OF LOOM. 


(T) STRIP WIRE (ITEM 7) FOR DISTANCE OF 1/2" STARTING 3" FROM EACH END. 


(U) WRAP BOTH PIECES (ITEM 16) & EXPOSED PORTION OF (ITEM 7) TOGETHER WITH (ITEM 14) 
WITH (ITEM 20). 


COAT AREA 


(Vv) LAY WIRES (ITEMS 12 &13) ALCNG ASSEMBLY ABOVE DESCRIBED SUCH THAT TOTAL DIAMETER OF WIRE BUND LE 
DOES NOT EXCEED 5/8". 


PULL WIRE BUNDLE THROUGH CONDUIT (ITEM !), 


DISASSEMBLE (ITEM 6} HAVING LOOSENED SCREW *X*. 
(Y) DISASSEMBLE CONNECTOR (ITEM 17) BY REMOVING 4 SCREWS. 
(Z) PULL BUNDLE OF WIRES THROUGH SHELLS OF CONNECTORS & SLIP TUBING (ITEM 19) OVER EACH WIRE. 


(QA) SOLDER WIRES, (ITEMS 7 TO 13) INTO TERMINALS OF PLUGS (ITEMS 6 & 17) BEING SURE THAT WIRES 7 
TO 13 CONNECT TO TERMINALS S,C,D,£,F,B AND A, RESPECTIVELY. 


(BB) SLIP (ITEM 19) INTO POSITION & ANCHOR WITH (ITEM 18) FIRST HAVING COVERED ALL SOLDERED JOINTS 
WITH CITEM 22). 


(CC) WRAP BUNDLE OF WIRES AT EACH END WITH (ITEM 15) OVER AREA SHOWN. 


(0D) ASSEMBLE CONNECTORS & FASTEN CONNECTORS TO CABLE BY TIGHTENING NUTS (ITEM 2) STRETCHING CONDUIT 
(1TEM 1) TO PERMIT WIRES TO ENTER CABLE. 


(EE) WRAP CABLE MARKER (!TEM 5) AROUND CONDUIT IN POSITION SHOWN, 
BENDING BACK ON ITSELF. 


(FF) CUT OFF EXCESS TAB, ALLOWING 1/4" TO BEND BACK. 
ANCHOR TAB USING (ITEM 20) COVER JOINT WITH (ITEM 22). 


THREADING TAB THROUGH SLOT & 


THE FOLLOWING TOOLS SUPPLIED BY THE AMERICAN BRASS CO., WATERBURY, CONN., ARE REQUIRED: 


AMERICAN NQ.1 FERRULE ATTACHING MACHINE 
PLUG #8473-2—-P 
DIE #8473-2-G 


THE FOLLCWING ADDITIONAL TOOLS ARE REQUIRED: 


HACKSAW WITH FINE TOOTH BLADE 

SOLDERING IRON SCREW DRIVER 
SHARP KNIFE PLIERS (LONG NOSE) 
WIRE STRIPPING TOCL FILE 


Figure 33—Loop Cable Assembly 
(T-620792-1) 
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ITEM RCA REFERENCE OTHER REFERENCE DESCRIPTION 


2 


13 


14 


M-440552-2 4 CONDUCTOR, AWG #14, EACH 37 
TO 41 STRANDS AWG #30 BARE 
COPPER WIRE, VINYLITE INSU 
LATED, COTTON BRAID COVERED, 
TINNED COPPER ERAID SHIELD, 
COVERED BY VINYLITE 0.0. 0.490" 
40.000" -0.020" BLACK, SUP- 
PLIED IN 12' LENGTH. 


K-865495-1 AMER, PHENOLIC CORP. CONNECTOR (ALUM. ALLOY BODY, 
AN-3108-P8, 14S-1S 90° 3/4" X 20" THREADS). 


K-880987-2 CARLE CLAMP (MAX. CABLE 1/2" 
DIA., 3/4" X 20" THREADS). 
K-856849-4 CONNECTOR (ALUM. ALLOY BODY, 
TYPE AN-3106-PA, 3/4" X 20" 
THREADS). 
K-86493 7-3 | SLEEVING (BRASS, HOT TIN 
DIPPED). 
PS-50 VARNISHED TUBING (0.166"1.D. 
x 5/8" LONG, BLACK). 
K-57431-5 GLYPTAL CEMENT (G.E. #1276). 
SOLDER (KESTER ROSIN CORE 50% 
TIN-50% LEAD). 
NOT USED 
24840-2 CABLE MARKER (NAMEPLATE). 
K-880994-2 WASHER, BRASS, 7/16" 1.D. X 
5/a" 0.0. 
K-59048-31 LOCKWASHERS, #6, STAINLESS 
STEEL. 
M—253474-19 SAME AS ITEM 3 EXCEPT WITH 


SPLIT SHELL. THIS ITEM NOT 
SUPPLIED INADDITION TO ITEM 
3 BUT AT TIMES IS SHIPPED IN 
PLACE OF ITEM 3. 
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OUTER JACKET OF /TEM  & 


SAELO BRA 


METMHOL OF MPGSLE ODPL, * 
FO CoD bu "Gang EO C2 


EXTENSION OF (TEMS 


| yes a STRELA TUN. 
ig Sree SOTH ENDS He 
SOR 
jRozace am, 
7 eae ae) 
LPEGLE CONNFCTIONS 
Man Oats» 


Crane  ENES. 
Gaaen tame re ro BE 5 Fierce 


ESSN 77a BERET) 
SLA 


ih 


BLACK LEAD TOF AS SHOWN ABOVE 
R&O LEAD TO? 


Lf; z LOS APL OIE 


FOR MCE NIP OWG:. SEE AP-44 OSS 


a WHITE L&00D FOAL CUT orr, 
8 4 FO SHIELD 


POSSIBLE ON BOF ENS, 


(A) 
(B) 


(Cc) 
(D) 


(£) 
(F) 
(3) 
(H) 


(1) 


(J) 
(K) 
CL) 


(mM) 
(NM) 
(9) 


—(P) 


(2) 
(R) 


(s) 
(T) 


Cu) 
(v) 


(i!) 


(x) 
(Y) 


PROCEDURE FOR FABRICATING DYNAMOTOR CABLES 


CUT CABLE (ITEM 2) TO LENGTH AS REQUIRED, ADDING 2" FOR STRIPPING, 


WITH A SHARP KNIFE CUT COMPLETELY AROUND THE VINYLITE COATING 1-1/8" FROM ONE END OF THE CABLE 
AND 1-3/4" FROM THE OTHER END AS SHOWN, BEING CAREFUL NOT TC CUT INTO THE TINNED COPPER BRAID. 


REMOVE COVERING BY PEELING FROM INSIDE TOWARD END OF CABLE. 


CUT BRAIO COMPLETELY AROUND AND REMOVE, LEAVING 1/8" OF BRAID EXTENDING BEYOND THE OUTER 
VINYLITE COVERING AS SHOWN. CUT OFF FRAYED ENDS OF COTTON COVERING. 


CUT OFF WHITE LEAD AT BOTH ENDS OF CABLE AS CLOSE TO BRAID AS POSSIBLE. 
STRIP AND TIN EACH END OF REMAINING LEADS FOR 3/16". 
SLIDE ONE OF CABLE CLAMPS (ITEM 4), CLAMP-END FIRST, ONTC EACH END OF CABLE. 


TAKING ONE END OF CABLE, FIT ONE WASHER (ITEM 12) OVER THE 1/8" OF BRAID EXTENDING BEYOND 
THE CABLE INSULATION AS SHOWN. 


TURN BRAID AGAINST OUTER SURFACE OF WASHER (I1TEM 12) AND SOLDER. TRIM OFF BRAID EXTEND ING 
BEYOND THE CIRCUMFERENCE OF THE WASHER. DO SAME AT OTHER END OF CABLE. 


AT CABLE END HAVING SHORTER LEADS, PLACE ANOTHER WASHER (1TEM 12) AGAINST SOLDERED WASHER. 
SLIP VARNISHED TUBING (ITEM 7) OVER EACH LEAD. 


FILLE DOWN TERMINALS OM CONNECTORS (ITEMS 5, AND 3 OR 14) TO 3/16" LONG. SOLDER SLEEVING 
(ITEM 6) ON EACH TERMINAL OF EACH CONNECTOR. 


SLIP EXTEMSION OF (ITEM 5), OUTSIDE THREADED END FIRST, OVER THE THREE LEADS. 

SOLDER GREEN, BLACK, AND RED LEADS INTO THE SLEEVING OF TERMINALS 4, B, AND C RESPECTIVELY. 
SLIDE TUBING (ITEM 7) INTO POSITION AND ANCHOR (ITEM 8). 

ASSEMBLE CONNECTOR CITEM 5) TO ITS EXTENSION. 

SCREW CABLE CLAMP (ITEM 4) TO EXTENSION OF (ITEM 5) AND TIGHTEN CLAMP SCREW. 


DISASSEMBLE ELBOW CONNECTOR (ITEM 3). SLIDE SHELL OF CONNECTOR, THREADED END FIRST, OVER 
LEADS OF OTHER END OF CABLE. NOTE: IF (ITEM 14) HAS BEEN SUPPLIED !tNSTEAD OF (ITEM 33, THE 
SHELL OF THE CONNECTOR MAY BE PLACED AROUND THE LEADS AFTER THEY HAVE BEEN SOLDERED TO THE 
TERMINALS OF THE CONNECTOR, BUT THE INSIDE THREADED COUPLING "NUT OF THE CONNECTOR MUST BE 
PLACED, FLANGE ENC FIRST, OVER THE LEADS BEFORE SOLDERING. 


SLIP VARNISHED TUBING (!1TEM 7) OVER EACH LEAD. 


SOLDER GREEN, BLACK, AND RED LEADS INTO SLEEVING OF TERMINALS A, B, AND C RESPECTIVELY OF 
(ITEM 3 OR 14). 


SLIDE (ITEM 7) INTC POSITION AND ANCHOR (ITEM 8). 
ASSEMBLE CONNECTOR (ITEM 3) USING 4 MACHINE SCREWS AND LOCKWASHERS (ITEM 13) AND ANCHOR MA— 
CHINE SCREWS WITH (ITEM 8). ASSEMBLE CONNECTOR (ITEM14) BY PULLING COUPLING NUT OVER TERMINAL 


INSERT OF CONNECTOR AND CLAMPING SHELL OF CONNECTOR AROUND END OF INSERT. BEFORE TIGHTENING 
SCREWS OF SHELL BE SURE KEY IS LINED WITH KEY-WAY OF INSERT. 


WRAP COELE MARKER (ITEM 11) AROUND CABLE IM POSITION SHOWN, THREADING TAB THROUGH SLOT AND 
BENDING TAB BACK ON ITSELF. 


CUT OFF END OF TAB, ALLOWING 1/4" TO BEND BACK. 
ANCHOR TAB WITH (ITEM 9). 


M-427653 


THE FOLLOWING TOCLS ARE RECUIRED. 


HACKSAW WITH FINE TOOTH BLADE 
SOLDERING IRON 

PLIERS (LONG NOSE) 

WIRE STRIPPING TOOL 

SHARP KNIFE 

FILE 


Figure 34—Dynamotor Cable Assembly 
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ITEM RCA REFERENCE OTHER REFERENCE DESCRIPTION 


2 M44o551-2 4 CONDUCTOR, AWG #14, EACH 40 
STRANDS AWG #30 BARE COPPER PROCEDURE FOR FABRICATING POWER CABLE 
WIRE, VINYLITE INSULATED, COTTON 
BRAID COVERED, BRAIDED TINNED (A) CUT CABLE (ITEM 2) TO LENGTH AS REQUIRED PLUS 27". 
Co ies —_ 
BPE SUE Oy OEE ert (B) WITH A SHARP KNIFE CUT COMPLETELY AROUND VINYLITE CCATING, 2" FROM ONE END OF CABLE AND 25" 


LITE, Q.D. O. 490" 40, 0co" -0.020" 
BLACK, SUPPLIED IN 10' LENGTH. 


3 K-865495~-2 AMER. PHENOLIC CORP. CONNECTOR (ALUM. ALLOY BODY, 


FROM THE OTHER END, BEING CAREFUL NOT TO CUT INTO TINNED COPPER BRAID. 
(C) PEEL COVERING FROM CABLE FROM INSIDE TOWARD OUTER END. : 


1ES—4S fee 7/8" X 20" (D) CUT COMPLETELY AROUND THE CCPPER BRAID AT EACH CABLE END, AND REMOVE, LEAVING 1/8" OF BRAID 
. EXTENDING BEYOND THE OUTER INSULATION AS SHOWN. CUT OFF FRAYED ENDS OF COTTON COVERING. 
4 K-880987-3 AMER. PHENOLIC CORP. CABLE CLAMP (MAX. CABLE 5/8" ny | ; 
CAT. #9771 DIA., 7/8" X 20" THREADS). (E) CUT OFF WHITE AND GREEN LEADS AT BOTH ENDS OF CABLE AS CLOSE TO SHIELD AS POSSIBLE. 
5 eats AMER. PHENCLIC CORP. CABLE CLAMP (MAX. CABLE 1/2* (F) STRIP AND TIN EACH END OF REMAINING RED AND BLACK LEADS FOR 3/16". 
CAT. #9771 DIA., 3/4" X 20" THREADS). (G) SLIDE ONE OF CABLE CLAMPS (ITEM 4), CLAMP END FIRST, ONTO EACH END OF CABLE. 
6 K-880994-2 WASHER, BRASS, 7/16" t.D., 5/8" (H) TAKING ONE END OF CABLE, FIT ONE WASHER (ITEM 7) OVER THE 1/8" OF BRAID EXTEND ING BEYOND THE 
Q.D. CABLE INSULATION AS SHOWN. 
7 K-880994-3 WASHER, BRASS, 7/16" 1.D., 3/4" (1) TURN BRAID AGAINST OUTER SURFACE OF WASHER AND SOLDER. TRIM OFF BRAID EXTENDING BEYOND CIR— 
0.0. ‘ CUMFERENCE OF WASHER. DO SAME AT OTHER END OF CABLE. 
8 K-57431-5 GLYPTAL CEMENT (G.E. #1276) (J) TAKING THE CABLE END WITH THE SHORTER LEADS, PLACE ANOTHER WASHER (ITEM 7) AGAINST SCLDERED 
WASHER. 
9 K-874099-3 SOLDER (KESTER ROSIN CORE, 50% 
TIN-50% LEAD). (K) DISASSEMBLE ELBOW CONNECTOR (ITEM 3 OR 15). FILE DOWN TERMINALS ON CONNECTOR TO 3/16" LONG 


AND SOLDER SLEEVING (ITEM 12) TO EACH TERMINAL. 


10 NOT USED 
(L) SLIDE SHELL OF CONNECTOR, THREADED END FIRST, OVER LEADS OF CABLE. 
ll 24840-3 CABLE MARKER (NAMEPLATE , 
( ) NOTE: IN THE CASE OF (ITEM 15), THE SHELL OF THE CONNECTOR MAY BE PLACED AROUND THE LEADS 
12 K-86493 7-2 SLEEVING (BRASS, HCT TIN DIPPED) AFTER THEY HAVE BEEN SOLDERED TO THE TERMINALS OF THE CONNECTOR; BUT THE INSIDE THREADED COU- 
; iN R T PLAC FLANGE END FIRST, OVER THE LEADS BEFORE SOLDERING. 
7 eRe Saeiiste TUBING to Aer he PLING NUT OF THE CONNECTOR MUST BE PLACED, FLAN ; S 
5/8" LONG, BLACK). (M) SLIP VARNISHED TUBING (ITEM 13) OVER EACH LEAD. 
14 K-59048-31 LOCKWASHERS, #6, STAINLESS (N) SOLDER RED LEAD TO TERMINAL A AND BLACK LEAD TO TERMINAL B OF THE CONNECTOR. 
STEEL. 
(0) SLIDE (ITEM 13) INTO POSITION AND ANCHOR (ITEM 8). 
15 M-253474-2 AMER. PHENOLIC CORP. SAME AS ITEM 3 EXCEPTING WITH 
16S-4S SPLIT SHELL. NOT SUPPLIED IN (P) ASSEMBLE CONNECTOR (ITEM 3) USING 4 MACHINE SCREWS AND LOCKWASHERS SUPPLIED. 
ADDITION TO ITEM 3 BUT AT TIMES ASSEMBLE CONNECTOR (ITEM 15) BY PULLING COUPLING NUT OVER TERMINAL INSERT OF CONNECTOR, AND 
SHIPPED IN PLACE OF ITEM 3. CLAMPING SHELL OF CONNECTOR AROUND END OF INSERT. BEFORE TIGHTENING SCREWS OF SHELL BE SURE 
Be beTeee KEY 1S LINED WITH KEY-WAY OF INSERT. 
OUTER TACKET OF ITEM 2 (0) WRAP CABLE MARKER (ITEM 11) AROUND CABLE IN POSITION SHOWN, THREADING TAB THROUGH SLOT AND 


BENDING TAB BACK ON ITSELF. 
(R) CUT OFF END OF TAB, ALLOWING 1/4" TO BEND BACK. 


suite B2AIb (S) ANCHOR TAB WITH (ITEM 9). 


METIIOD OF PPESENIBLI (TEM 7 
7%O COPPE "SENG 
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THE FOLLOWING TOOLS ARE REQUIRED: 


HACKSAW WITH FINE TOOTH BLADE 
SOLDERING IRON 

PLIERS (LONG NOSE) 

WIRE STRIPPING TOOL 

SHARP KNIFE 

FILE 
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Figure 35—Power Cable Assembly 
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